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CHRONIC BOVINE MASTITIS AND MILK YIELD 


G. C. WHITE, G. W. COUTURE!, E. 0. ANDERSON, R. E. JOHNSON 
W. N. PLASTRIDGE, Anp F. J. WEIRETHER 


Storrs (Conn.) Agricultural Experiment Station 


PRELIMINARY STATEMENT 


This paper is a brief report in which milk yields of animals negative to 
mastitis diagnostic tests are compared to yields of the same animals after 
they had become positive to these tests. 

It is now taken for granted that cows yielding abnormal milk, as a result 
of udder infections, should have no place in a dairy. Moreover, dairymen 
have learned through experience that the quantitative yield of clinically 
affected cows has become, or may be destined to become, so diminished as to 
render them unprofitable. 

With the development and improvement of diagnostic tests it is now 
possible to detect mastitis in its incipient stages before udder symptoms or 
abnormal milk become evident to the casual observer. These tests are now 
being used extensively to control and eradicate mastitis, so it is of great im- 
portance to the owner of dairy cattle to know to what extent mastitis both 
in its incipient and chronic stages adversely affects the volume of produc- 
tion. Evidence has begun to appear on this question but as yet only a few 
reports bear definitely on the problem as here presented. 

Ernst, Klimmer, and Rudolf, as quoted by Seelemann (6), estimate that 
milk yield is reduced about 10 per cent (Rudolf 500 pounds in Austria) by 
mastitis. Seelemann (6) made a comparison of infected quarters with the 
corresponding opposite quarters of the udders of twelve cows and found a 
small reduction in yield. However, Seelemann states that occasionally the 
total yield of the udder was apparently normal, possibly as a result of com- 
pensation made by the normal quarters. 

Shaw and Beam (7) have recently reported on a study of 86 cows over 
one year in which infected quarters were compared to the corresponding 
opposite quarters. Their study shows that the normal quarters yielded 2.3 
pounds of milk and 0.1102 pound of fat testing 4.79 per cent, and the in- 
fected quarters yielded 1.5 pounds of milk and .0723 pound of fat testing 

Received for publication October 14, 1936. 
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4.82 per cent. After correcting for natural differences in yield of front 
and rear quarters (4: 5.1, Seelemann), Shaw and Beam estimated a reduc- 
tion of 22 per cent in milk and 24 per cent in fat due to infection. The 
tests employed were bromthymol blue, chloride, leueccyte, and catalase and 
quarters were pronounced infected when reacting to not less than three of 
these tests. 

Still more recently Minett and Martin (2) have reported on three large 
herds, one Ayrshire and two Holstein, in England, seriously infected with 
mastitis and infectious abortion, and occasionally also with tuberculosis and 
Johne’s disease, but corrections for these troubles were made as carefully 
as possible by the authors. ‘‘Cows were classed as ‘mastitis infected’ (a) 
when one quarter of the udder at least was definitely infected with Strepto- 
coccus agalactiae, irrespective of herd history, (b) when the milk was de- 
finitely abnormal at one or more examinations as regards reaction of cen- 
trifuge deposit, even although recognizably pathogenic bacteria were not 
demonstrable, but only if the owner could state the animal had suffered 
from udder trouble.’’ Exclusion of all doubtful cows was rigorous. The 
reduction in yield in the Ayrshire herd was 10.8 per cent; and in the Hol- 
stein herds 16.5 and 19.5 per cent respectively. 


SOURCE OF DATA AND METHODS 


The data presented here were from yields and tests in the Connecticut 
State College dairy herd and in one farmer-owned herd. A few of the 
College herd records extend back to 1926 when pooled udder samples were 
studied, but since 1931 the data have been derived from separate quarter 
samples. During this period several diagnostic tests have been studied, as 
previously described in bulletins and papers from this Station (3, 4, 5). 
Four tests employed consistently have furnished the basis for this study, 
namely : identification of organisms; bromthymol blue test ; leucocyte count, 
and sediment test. The interpretation of these tests has been described in 
the bulletins noted above. 

The herds have been free from tuberculosis consistently and from 
Bang’s abortion disease for the greater part of the period under considera- 
tion. The herds have not been widely troubled with any other disease so 
far as is known. Only animals that have to their credit both one or more 
normal lactations and one or more lactations while reacting to the diagnos- 
tie tests have been included. These criteria thus have eliminated all 
animals that have never reacted positively to mastitis, as well as a very few 
that became infected or suspicious during the first lactation. Altogether 
the records present an experience with 30 cows in the College herd and 22 
cows in the farmer’s herd, a total of 90 normal and 108 infected lactations 
of the same animals. 
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In both herds animals whose udders were badly involved and whose 
yields were obviously diminished thereby were disposed of in routine man- 
agement, so this study is chiefly concerned with incipient and mild cases of 
the disease and not with severe and acute ones. 

In the College herd there are Ayrshires, Guernseys, Holsteins, and 
Jerseys, and in the farmer’s herd Holsteins only. 

Because of varying length of lactations and time of breeding and con- 
ception, the yields of only the first 240 days of the lactation have been 
employed. All records have been corrected to full age, using breed associ- 
ation conversion factors. The records of the College herd are presented on 
a basis of three milkings a day, as this was the most frequent milking pat- 
tern in the herd, while in the other herd, the records having been made on 
two milkings, the data are presented on that basis. Records in the College 
herd made as Advanced Registry or Register of Merit tests were subjected 
to a further reduction of 11 per cent, after Fohrman (1), to correct for 
conditions somewhat more favorable than applied in the other lactations. 
There is some room for doubt about the magnitude of the influence to be 
attributed to Advanced Registry and Register of Merit management in this 
herd, but the conditions are admittedly somewhat more favorable for pro- 
duction. Having no more accurate data than the 11 per cent factor it has 
been applied. Corrections for differences in butterfat test of individual 
cows was not necessary inasmuch as with these data each animal appears 
both as a normal and as an infected animal. 


RESULTS 


The normal yield for the animals in the College herd was 9557 pounds 
of milk. The yield when reacting to mastitis tests in one or more quarters 
was 9094, a loss of 463 pounds of milk or 4.84 per cent. 

The reader should be reminded that these animals did not necessarily 
display clinical evidence of infection, especially in the first lactation of 
infection; also, that an animal was pronounced infected even though only 
one quarter showed evidence of infection by the laboratory criteria. 

Twelve animals show a higher yield and 18 a lower yield after giving 
evidence of infection. The effect on yield in the incipient and latent stage 
of infection is therefore not consistent, and as suggested by others, may be 
compensated by the normal quarters. 

The data for the farmer’s herd are similar. There was an average loss 
in yield of 425 pounds of milk, in which 14 of the 22 cows experienced a 
loss in production. 

Judged by the evidence so far presented, one would be forced to the 
conclusion that from a purely economic standpoint a farmer is scarcely 
justified in sacrificing animals solely because of the test. This conclusion 
would stand were it not that other factors are involved. Infection usually 
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becomes more severe and tends to spread to all quarters as the animal ad- 
vanees in age. In these two herds it is the usual practice to dispose of 
badly infected cows. Obviously if such animals had been kept longer in 
the herd more striking effects on production would be in evidence. All 
dairymen who have encountered mastitis are quite aware of this. Thus, the 
infected group has been favored in the evidence by the disposal of pro- 
nounced cases. 

The data have been further broken down on the basis of number of 
quarters involved. The condensed data for the College herd are presented 
in Table 1. 

TABLE 1 
Comparison of production by animals in normal and infected lactations 


QUARTERS INFECTED 
GAIN 
NORMAL One Two Three Four “= 
quarter quarters | quarters quarters 

9196 9307 | +111 
10061 9721 | | 340 
| | 187 ~ 1046 


No loss is shown with one quarter involved but with two, three, and 
four quarters the loss is progressive from 340 with two quarters to 1046 
pounds, or 11.4 per cent, with all four quarters reacting. 

In the farmer’s herd the results are similar, there being a loss of 27 
pounds with one quarter reacting and a loss of 1063 pounds with four 
quarters involved. 

The data on the College herd were then tabulated and studied on the 
basis of tests employed. These results are presented in the following table. 


TABLE 2 
Evidence of mastitis and milk yield on basis of tests used 


INFECTION WITH 


SEDIMENT BROMTHYMOL LEUCOCYTE 
+= TEST | COUNT 
Normal | 10075 8972 
Positive | 9238 9268 7872 
Loss .. 


| 837 1100 


It is generally known that the diagnostic tests here employed do not 
agree in all instances, but rather that they supplement each other. When 
the data are studied from the standpoint of each individual test some differ- 
ences are noted. Those giving positive evidence to the sediment test showed 
a loss in milk of 596 pounds; to the bromthymol blue test 837 pounds ; those 
with high leucocyte count 573 pounds; and those infected with Strepto- 
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coccus mastiditis 1100 pounds. The loss in the latter case was 12.26 per 
cent. 

The above table is a composite of results with one to four quarters in- 
volved. In cases where all four quarters were involved the sediment posi- 
tives showed a loss of 723 pounds, the bromthymol blue positives 1360 
pounds, the leucocyte positives 1627 pounds, and the Streptococcus masti- 
ditis positives 1100 pounds. From this it seems that the sediment test (0.5 
per cent or more sediment by volume) is the least significant of the four 
tests from the standpoint of complete glandular involvement, which con- 
firms a conviction previously arrived at regarding this test. 


DISCUSSION 


The detailed data present some peculiar and interesting evidence. A 
few cows with latent infection have reacted over a period of years and yet 
have not suffered in yield so far as is evident. Add to this the practice of 
eliminating from the herd animals showing aggravated clinical symptoms 
of mastitis and it is seen that the evidence is biased to the advantage of 
mastitis reactors. During the past seven years 40 cows from the College 
herd have been sold to the butcher. Twenty-five of these were reactors to 
mastitis tests and 15 at the time were producing a mere fraction of their 
normal yield. 

At first thought it would seem that the loss in yield due to mastitis 
shown in this study is much below that reported by Shaw and Beam (7) 
and others. However, only animals with four quarters involved are com- 
parable with the Shaw and Beam results, since these authors reported only 
on infected quarters. The loss in all four quarter cases amounts to 15 to 
20 per cent by our data. 

Lactation yields of three infected cows are presented in Graphs 1, 2, and 
3 to show variation in performance. The normal lactation expectancies are 
those developed by Larro Research Farm.’ 

Graph 1 describes the production of Radiant Romance Storrs, a Jersey 
cow. This is a case of latent infection of long standing. During her first 
lactation, starting on February 14, 1925, no observations were made. She 
again calved August 31, 1926, and pooled quarter sample tests were begun 
in December of this year, in which she was normal. Calving again October 
12, 1927, she was normal throughout this lactation. These first three lacta- 
tions are combined therefore to represent a disease-free performance with 
an average yield of 9474 pounds. 

In the next two lactations this cow was positive, based on pooled sample 
tests. The average yield was 7942 pounds. These lactations are combined 
on the graph. “During the next five lactations the cow was positive to 


2 Interpretation of milk production by use of standard production graphs. Charles 
Staff, Larro Research Farm, Detroit, Mich. 
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GraPH 1. Radiant Romance Storrs. During lactations 1 to 3 she was assumed to be 
normal and the average mature equivalent milk yield was 9474 pounds; during lactations 
4 and 5 she was positive to pooled udder samples and the average yield was 7942 pounds; 
during lactations 6 through 10 she was positive in all four quarters and milk yield was 
9454 pounds. 


quarter sample determinations and these results are combined into one 
curve on the graph. The average yield was 9454 pounds. 

This cow has shed long chain streptococci from all four quarters during 
the last five lactations and yet her yield has apparently been unaffected. 
In the full year’s test just completed she produced over 15,000 pounds of 
milk (actual, no conversion factors applied ), the highest record of her career. 

This is one of a half dozen somewhat similar cases in the herd which of 
course has favored the infected group, since no animal whose yield was 
decidedly affected remained long in the herd to offset these cases . 

Graph 2 presents the case of the Holstein cow Seneca Papoose Storrs. 
Her first calving was on May 17, 1930, and she completed four lactations, 
the fifth being terminated by her elimination from the herd. 
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GraPH 2. Seneca Papoose Storrs. Suspicious to pooled udder samples during her 
first lactation and produced 9800 pounds; in the second lactation she was positive in all 
four quarters and produced 13,536 pounds; in the third lactation she was suspicious in one 
quarter and positive in the other three and produced 7996 pounds; in the fourth lactation 
she was still positive in three quarters and suspicious in the other and produced 10,181 
pounds; in the first 92 days of the fifth lactation she produced 1580 pounds of milk, all of 
which was discarded because it was thick and bloody from three quarters that were shed- 
dinz streptococci. The fourth quarter was shedding staphylococci and the milk appeared 
normal. 


During her first lactation she shed staphylococci intermittently and 
was classed as suspicious. In her second lactation she shed staphylococci 
constantly from all quarters and was classed as positive. She also showed 
clinical symptoms at times. Her first lactation coincided on the whole with 
the curve of expectation, while her second performance exceeded normal 
expectations, although there were two sharp breaks in the production curve, 

both of which she overcame. 
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In her third lactation she shed streptococci from three quarters and 
staphylococci from the fourth quarter in all samples tested. Her perform- 
ance here was considerably below expectations. In her fourth the labora- 
tory evidence was similar to the previous lactation. A comeback was made, 
but in this case the production curve is too wavy for a normal performance. 

The fifth lactation was a complete failure and the cow was eliminated 
after three months. The milk from three quarters shedding streptococci 
was thick and bloody, while the right front quarter, still shedding staphylo- 
cocei, yielded normal-appearing milk. 

This cow’s record is not included in the summarized data as she did not 
have a completely disease-free lactation. 

Graph 3 presents the case of a Guernsey, Splendent Sagacious Storrs. 
She ecalved first on February 13, 1930, and was negative to mastitis during 
the first lactation. Her performance was above expectations. 
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GrapPH 3. Splendent Sagacious Storrs. Negative to all mastitis tests in the first 
lactation and produced 7663 pounds; in the second lactation she was positive in one 
quarter and produced 7115 pounds; in the third ‘lactation she was positive in three 
quarters and suspicious in the other and produced 4793 pounds; in her last lactation (4th), 
after a long dry period, she recovered somewhat from the attack of mastitis and was posi- 
tive in only one quarter, producing 6100 pounds. She did not conceive again. 


During the second lactation this cow, freshening in April, 1931, showed 
clinical symptoms in the right front quarter in October and November, ac- 
companied with a high leucocyte count and staphylococci organisms. Her 
performance was not as good as in the previous period but coincided well 
with the curve of expectation. 
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In the third lactation S. mastiditis was shed intermittently and her yield 
was much below expectations, the curve of decline being quite sharp. In 
the fourth lactation, after a long dry spell as a result of failure to conceive 
promptly, all the quarters were negative to the tests except the left hind 
quarter which shed S. mastiditis throughout. The cow made partial re- 
covery in yield but the curve of production was below normal, especially 
between the second and sixth months. 

This cow did not conceive again. 


SUMMARY 


Observations on the production of animals before and after the develop- 
ment of laboratory evidence of mastitis were made. These data are derived 
from animals in the early stages of infection and animals in which the dis- 
ease was latent in character. In many cases no clinical evidence was observ- 
able during most of the mastitis reacting periods. 

Since animals showing obvious clinical evidence of mastitis were elimi- 
nated from the herds as a matter of routine practice before the full impact 
of chronic mastitis on production of milk was manifested, it is evident that 
the full adverse effect on yield is not here measured. Rather, these data 
tend to show that a loss in yield may occur in the majority of cases during 
the incipient stage of the disease. 

In 240-day lactations of a group of 30 cows having a history both as 
mastitis free and mastitis positive based on the bromthymol blue test, the 
sediment test, the leucocyte count, and the shedding of organisms, there was 
a loss of 463 pounds of milk attributable to mastitis. In another herd of 22 
cows there was a loss in yield of 425 pounds. These reductions are between 
4 and 5 per cent and are not particularly significant. A loss in yield was 
manifested in about two thirds of the individual cases. 

When only one quarter was positive there was no loss in yield. Such 
are usually incipient stages, and possibly also compensation in yield is made 
by the unaffected quarters. The loss, however, increased in magnitude with 
each additional quarter involved amounting to about 15-20 per cent with all 
four quarters positive. 

When the results were segregated for each diagnostic test it was found 
that for those reacting to the bromthymol blue test the loss in yield was 837 
pounds, and for those shedding S. mastiditis the loss amounted to 1100 
pounds per lactation. The loss in yield of sediment positives was 596€ 
pounds and of leucocyte positives 573 pounds. 

No effect on the butterfat percentage was observed. 
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THE OXIDATION OF BUTTERFAT 
I. THE CATALYTIC EFFECT OF LIGHT* 


V. C. STEBNITZ anp H. H. SOMMER 
Department of Dairy Industry, University of Wisconsin 


It is commonly known that when dairy products and foods containing 
fat are exposed to light they develop off-flavors more rapidly than when 
protected from the light. This increased tendency to develop off-flavors 
is due to the effect of light in accelerating the oxidation of the fat. A 
package used for merchandizing of dairy products and foods should give 
good protection against the development of off-flavors and yet display the 
product to its best advantage. Undoubtedly, certain rays of light should 
be excluded in order to protect the fat from oxidation. 


REVIEW OF LITERATURE 


Probably the first scientific report on the effect of light was made by 
Duclaux (1) in 1889 when he obtained a tallowy flavor and odor by the 
exposure of pure butterfat to air and light. By 1890 Ritsert (2) had estab- 
lished that rancidification was an oxidative change which required only the 
presence of oxygen and which could be accelerated by light. In 1899 Browne 
(3) observed that exposure of the fat to light was an important factor in the 
production of rancidity.. Wagner, Walker, and Oestermann (4) (1913) 
claimed that light alone, in the absence of air, was capable of producing 
rancidity. Hunziker and Hosman (5) showed that light was a factor in 
promoting the development of a tallowy flavor in butter. 

Hammer and Cordes (6) found that sunlight had a pronounced influence 
on the flavor of milk and cream and that it also produced tallowy flavors in 
other dairy products. These abnormal flavors produced in dairy products 
by exposure to sunlight in ordinary glass bottles could be prevented by the 
use of brown glass bottles. Milk and cream that had been exposed to sun- 
light in ordinary glass bottles yielded a much lighter colored fat than milk 
or cream from the same lot unexposed. Off-flavors were observed in certain 
samples of milk after an exposure of only 10 minutes, while definite tallowi- 
ness was observed with exposures as short as 45 minutes. 

Emery and Henley (7) found that light was necessary for the develop- 
ment of rancidity in fats exposed to air and not in contact with metals, but 
fat stored in contact with metals developed rancidity even when protected 
from light. In other words, light in the absence of metals appeared to exert 

Received for publication October 19, 1936. 

* Published with the permission of the Director of the Wisconsin Agricultural Experi- 
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1 As used in this paper, the term rancidity refers to oxidative rancidity. 
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the same effect as was exerted by metals in the absence of light. These 
experiments were carried out with lard. 

Holm, Greenbank and Deysher (8) found that exposure of fats to ultra- 
violet light greatly decreased the induction period of oxidation. 

Frazier (9) concluded that the catalytic action of sunlight in the oxida- 
tion of milk fat will produce the cardboard taste and the linseed oil odor in 
a few hours. Although the heavy glass of the milk bottles screened out the 
ultra-violet rays, it allowed the passage of active longer rays which exerted 
a catalytic effect. 

Davies (10) found that light favored a short induction period and that 
the finely dispersed fat in milk would deteriorate sufficiently on an exposure 
of 2 minutes to the radiations of a small mercury vapor lamp so as to be 
detectable by taste, while after 10 minutes exposure the milk was almost 
undrinkable. 

Briggs (11) states that ultra-violet light has a strong oxidative effect on 
butterfat. 

Tracy and Ruehe (12) report that sunlight and diffused light are im- 
portant factors in the development of tallowiness in milk, especially if the 
milk contains an added copper salt. 

In his experiments with beef fat Lea (13) showed that the oxidation was 
autoeatalytie and that a reduction of the light intensity 50 times only reduced 
the resultant oxidation about 5 times. Even a weak light exerted an appre- 
ciable influence on the oxidation. He found also that the difference in the 
susceptibility of fats to oxidation was due to differences in the chemical 
nature of the fat and that oxidation in the earlier stages had very little 
effect upon the free acidity of the fat. Bleaching occurred at an early stage 
in the oxidation. 

Whitehead (14) found that sunlight caused the development of a reduc- 
ing potential in milk which could be measured either by its effect on methy- 
lene blue or by electrometric measurements. Ultra-violet radiations from 
a mercury vapor lamp were far less effective than sunlight. This investi- 
gator concluded that the agent inducing the oxidation of fat in milk was 
probably some portion of visible light of which there was less in the radia- 
tions of a mereury vapor lamp than there was in sunlight. Radiations from 
an electric lamp were negative so far as any effect on the oxidation of the fat 
or reduction of methylene blue were concerned. 

Anderson and Triebold (15) found that butter from irradiated milk had 
a shorter induction period for oxidation than that from non-irradiated milk. 

Coe and LeClere (16) exposed butter for 17 hours to the action of light 
rays produced by a monochromator having a range from 3020 to 5461 A. <A 
test of the butter thus subjected to the various wave lengths of light showed 
a positive reaction for rancidity with the modified Schiff’s reagent in every 
ease except where the butter had been acted upon by green light of a range 
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of approximately 5461 A. These experiments were repeated with glass color 
filters. Here again it was shown that covering with a green wrapper, which 
removed practically all radiations except those in the range of 4900 to 5600 
A, exerted a protective action as judged organoleptically as well as with the 
von Fellenberg test for rancidity. Experiments with rice bran showed that 
oxidation in the absence of light did not hasten rancidity and that the addi- 
tion of copper or iron was ineffective unless exposed to light. Where the 
air was excluded with carbon dioxide rancidity appeared in the sample ex- 
posed to light but not in the sample wrapped in black. Potato chips in an 
ordinary bag became rancid in two weeks while chips in a green bag were 
not affected. Samples of the oil used in making these chips were placed in 
containers, one protected from light with a black wrapper, and the other 
not protected. The unwrapped sample gave weekly test for peroxide values 
of 8, 49, 74, 101, and 207, while the tests of the oil wrapped in black were 
8, 17, 29, 31, and 36. 

Baumann and Steenbock (17) have shown that the points of maximum 
absorption in butteroil occurs at 460 and 485 mu. 

Coe and LeClere (18) have come to the following conclusions: ‘‘ As the 
result of continued exposure to light an oil on becoming rancid has a peroxide 
value characteristic of that oil. When properly protected from light this 
oil may develop a much higher peroxide value without becoming rancid. An 
oil, protected from.light and having an abnormally high peroxide value will, 
on exposure to light, become rancid. It is the light that causes the changes 
which give rise to rancid odor and taste ; it is possible that these same changes 
are formed independent of the cleavage products of an oil, which heretofore, 
have been considered responsible for rancidity.’’ 

Ruemele (19) has pointed out that it is the action of light and the com- 
position of the fatty acid mixture that determines the speed of fat spoilage. 

Henderson and Roadhouse (20) found that exposure of cream to direct 
sunlight and to diffused light gave definite increases in the susceptibility 
of the fat to oxidation and that the direct sunlight had the greatest influence 
on the oxidation. 

Franceseconi and Piononcelli (21) demonstrated that olive oil, peanut, 
sesame and colza oils were not affected by ultra-violet in the presence of air. 

Coe and LeClere (22) have obtained the following results: 

If cottonseed or corn oil was protected from light by wrapping the glass 
containers with metal foil, opaque black paper or a green wrapping material 
whose permeability to light is limited to the interval from 4900 to 5899 A 
rancidity did not appear even though the peroxide value reached approxi- 
mately 60 millimoles per kilo of oil. If the oil had not been protected from 
light, rancidity appeared at this stage. Experiments showed that a pro- 
tected oil may have a peroxide value of nearly 200 without being rancid as 
determined organoleptically. 
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Experiments with oils irradiated by means of color filters selected so that 
successive portions of the visible spectrum were absorbed showed that blue 
light was more conducive to the formation of peroxides and the development 
of rancidity than the red end of the spectrum for the same period of irradia- 
tion. The development of rancidity does not necessarily parallel the forma- 
tion of peroxides. Containers or wrappers designed for enclosing oil-bear- 
ing foods should exclude both ends of the visible spectrum, more especially 
the blue, in order to prevent or delay the development of rancidity. The 
ec'or which affects the development of rancidity the least is green, delimited 
by 4900 to 5800 A. 

These investigators (30) found also that maleic acid, phthalic acid, hydro- 
quinone, pyrogallol, cathechol and guaiacol were not as effective in delaying 
the development of rancidity as green wrappers which transmitted light 
delimited by 4900 to 5800 A. 

Coe and LeClere (23) point out that air may be bubbled through cotton- 
seed oil in a clear flask and a green flask and that they will have approxi- 
mately the same peroxide value at the end of the experiment, yet the oil in 
the green flask will be free from rancidity and the other will be rancid. The 
oil in a blue flask had a higher peroxide value than that in the clear flask at 
every stage of the experiment and also became rancid at an early stage. The 
disappearance of ability to absorb blue light apparently is accompanied by 
the development of rancidity. These authors concluded that the well-known 
color tests for rancidity and the peroxide test were not reliable when applied 
to oils which have been properly protected from light. 

In the experiments of Davies (24) it was found that light passing through 
cellophane colored a deep blue, deep green, deep brown and deep red did not 
cause an appreciable increase in the peroxide oxygen of the fat of biscuit 
meal even after exposure to direct sunlight for 40 hours. Light green and 
heliotrope cellophane wrappings caused some autoxidation to occur, while 
light blue, pink, lemon and orange colored cellophane wrappings allowed 
practically the same amount of oxidation to occur as by direct exposure. 
He concluded that in order to preserve the fat of fatty foods wrapped in 
cellophane, it is on the whole, the depth of color and not the actual color 
which is of importance. 

Morgan (25) found that blue and invisible ultra-violet light materially 
accelerated the development of rancidity in such materials as potato chips, 
erackers, cakes, butter, candies, nuts and soaps, whereas other visible light 
such as red and yellow had very little effect. Consequently rancidity-retard- 
ing wrappers may be of any visible color except blue. 

Schlemmer (26) tested various ordinary parchments and ‘‘ultrament,’’ 
a special parchment for protecting foods from light, for absorption of light 
between 4000 and 2000 A. His conclusion was that of all the parchments 
only ‘‘ultrament’’ protected foods from ultra-violet light. 
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Kieferle and Seuss (27) found that the oxidation of butter wrapped in 
various materials and exposed to light decreased in the following order: 
uncovered, parchment paper, cellophane, ultrament paper, tin and aluminum 
foil. The tendency of the butter to bleach under various wrappers increased 
in the following order: metal foil, yellow cellophane, ultrament, colorless 
cellophane, parchment and uncovered. 


EXPERIMENTAL PROCEDURE 


It is now quite universally accepted that the formation of peroxides is 
one of the first stages in the oxidation of a fat and that the peroxide oxygen 
increases as the oxidation proceeds. The amount of peroxide oxygen pres- 
ent in a fat serves as an excellent criterion of the degree of oxidation of that 
fat. The peroxide number of a fat is defined as the number of millimoles 
of active or peroxide oxygen in combination with one kilogram of the fat. 
The method proposed by Wheeler (28) was used in these trials for determin- 
ing the peroxide number of the butterfat. 

The color of the butterfat was measured by comparison with standard 
solutions of potassium dichromate and is expressed as the number of milli- 
moles of potassium dichromate per liter of water. 

In testing the effect of light on the oxidation of butterfat ten cubic centi- 
meter samples of butteroil were exposed in 9 em. Petri dishes. The layer 
of fat was about 1.57 mm. in depth. Samples were removed at the times 
designated in the tables and were tested for peroxides, color, and flavor. 
The intensity of the radiations from the ultra-violet lamp was checked with 
a Hanovia Ultra-Violet Meter. 

The following wrapping materials were tested for their ability to prevent 
the oxidation of butterfat when exposed to light. 

1. Aluminum foil 
. Glass—Petri-dish cover 
. Parechment—ordinary butter wrapper parchment 
. Pliofilm—a rubber composition 
M. A. T.—uncolored, moisture and fat procf cellophane 
M. R. T.—special light filtering cellophane 
. Pink cellophane 
. Tango cellophane—golden brown color 
. Dark blue cellophane 
. Dark red cellophane 
11. Dark green cellophane 


SHON 


A. The Oxidation of Butterfat in the Absence of Light 
It has been reported that certain fats did not show oxidative rancidity, 
as determined organoleptically, when protected from light, even though they 
had attained a high peroxide number. It is a matter of practical experience 
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that butter and frozen cream in cold storage and protected from light will 
frequently develop a tallowy flavor even though care had been taken to 
prevent metal contamination. 

To test this point and to follow the changes during the oxidation of the 
fat a flask containing butteroil, and protected from light, was held at a 
temperature of 98.5° C. in a boiling water bath while air was bubbled through 
the fat at a rate of approximately 50 ce. per minute. The air was washed, 
first with sulphuric acid, and then with potassium hydroxide. The exhaust 
air from the fat was allowed to escape through a flask containing about 200 
ee. of water and phenolphthalein indicator. 

Samples of the fat were removed at regular intervals and tested for 
peroxide number, color and flavor. At the same time the water in the 
exhaust aid flask was titrated with standard alkali to the end point of 
phenolphthalein. The acidity is expressed as the number of cubic centi- 
meters of N/14 sodium hydroxide required to neutralize the volatile acids 
from a kilogram of butterfat. At the end of the working day, the fat was 
quickly chilled and protected from light until the next day, as the oxidation 
was carried on for 200 hours. 

The results of this trial are shown graphically in Figure 1. The presence 
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Fig. 1. THe OxmpATION OF BUTTERFAT BY AIR AND HEAT IN THE ABSENCE OF LIGHT. 


of peroxides was first detected at the end of 3 hours at which time the 
peroxide number of the fat was 0.05. The peroxides continued to develop 
slowly up to 25 hours, the end of the induction period, and then rapidly 
until a maximum peroxide number of 166.1 was reached at the end of 104 
hours, after which the peroxide value decreased at about the same rate as it 
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had increased until the end of the 160th hour. After this period the melted 
fat was becoming noticeably more viscous than it was at the beginning. 

The bleaching of the color was first observed at the end of 4 hours and 
was then quite rapid for the next 3 hours, after which it did not change until 
after the 26th hour when there was another period of rapid bleaching. The 
color then remained constant for 20 hours, after which there was a gradual 
bleaching to the 106th hour at which time it was equivalent in color to a 
solution containing 0.1 millimoles of potassium dichromate per liter. This 
melted fat retained the faint tinge of yellow until the end of the oxidation 
period, although the solidified fat was white. 

The development of volatile acids was slow until after the 30th hour when 
the increase became quite rapid until the end of the oxidation period. As 
might be expected, the rapid increase in volatile acids occurred a few hours 
after the rapid rise in peroxides as the acids are the result of a secondary 
reaction after the formation of peroxides. 

The end of the induction period is well marked by the rapid bleaching of 
the fat, the rapid increase in peroxide value and the subsequent increase 
in volatile acids. This latter fact has been used by the authors (29) for 
approximating the end of the induction period with the accelerated Swift 
fat stability test. 

At the end of the 2nd hour the fat had a slight off-flavor, but was not 
tallowy. A slight tallowy flavor appeared at the end of the third hour along 
with the first test for peroxides. However, in other trials, the tallowy flavor 
did not always appear at the same time the first test for peroxides was ob- 
tained, but varied with the different samples of butterfat. In some instances 
a peroxide number of 6 or higher was reached before the fat was distinctly 
tallowy. <A tallowy odor was not evident until the end of the induction 
period. 


B. The Catalytic Effect of Light on the Development of Peroxides and 
Tallowy Flavor in Butterfat 


1. The oxidation of butterfat by radiations from the quartz mercury- 
vapor lamp. 

Changes resulting from the oxidation of butterfat ne the quartz 
mercury-vapor lamp are shown graphically in Figure 2. The intensity of 
the radiations was kept constant at 800 microwatts/em?/see. (3200-1850 A). 
Along with the first test for peroxides at the end of 5 minutes, the fat had 
a slight off-flavor characterized as an ‘‘ozone flavor’’ but was not tallowy. 
At the end of 15 minutes the fat was distinctly tallowy, but the flavor result- 
ing from exposing the fat to ultra-violet light was somewhat different than 
that resulting from the oxidation of the fat in the absence of light. 

The catalytic effect of ultra-violet light practically eliminated the induc- 
tion period as the rapid development of peroxides occurred almost from the 
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Fig. 2. THE OXIDATION oF BUTTERFAT UNDER THE QUARTZ MERCURY-VAPoR LAMP. 


beginning. The development of peroxides (Figure 2) occurred as a series 
of waves, the nodes increasing in length as the time of exposure increased. 

The most rapid bleaching of the fat took place during the first few hours 
of exposure. 


2. The oxidation of butterfat by sunlight. 

Figure 3 shows the development of peroxides and the bleaching of butter- 
fat when exposed to sunlight. The first positive peroxide test was obtained 
at the end of 2 minutes but the butterfat did not have an off-flavor until it 
had been exposed 15 minutes. As in the case of ultra-violet light, the induc- 
tion period was practically eliminated and the development of peroxides 
followed a wave motion. As the period of exposure to sunlight increased 
the dips in the waves represented a considerable decrease in the peroxide 
number only to come back again for a higher crest than the preceding one 
and again followed by another dip. These crests and dips cannot be attrib- 
uted to the change in intensity of the sunlight or to the periods during which 
the fat was not exposed to the light. 

The bleaching of the fat was very rapid during the early stages of the 
oxidation and at the end of 20 hours the melted fat was water clear. 


3. The oxidation of butter fat by diffused daylight. 

Exposure of butterfat samples to diffused daylight on the north side of 
a building also hastened the oxidation of the fat, but the reaction was much 
slower than in the case of sunlight. At the end of 124 hours the butteroil 
was very strongly tallowy and had a peroxide number of 2.2. 


6 


OXIDATION OF BUTTERFAT 189 


| 
AN / 
4 d \ € 
| 
5 
V 
/ 
a 
<4 = 
3 \ 3 
5 ° at 4 
é 
2 
se 1 
. 
| > 
‘) 10 20 30 40 50 
Hours Exposure 


Fig. 3. THE OXIDATION OF BUTTERFAT BY SUNLIGHT. 


4. The oxidation of butterfat by lamplight. 

Butterfat samples developed peroxides and became tallowy when exposed 
to a 100 watt bulb at a distance of 10 centimeters. The reaction was much 
slower than with diffused daylight but at the end of 4 days’ exposure the 
samples were very tallowy and had a peroxide number of approximately 2.0. 


5. The oxidation of butterfat by infra-red light. 

Exposure of butteroil samples to an infra-red lamp for 14 hours failed 
to produce a tallowy flavor even though the peroxide number had increased 
to 0.8. Longer periods of exposure were not carried out due to the high 
temperature (112° C.) attained by the fat. 


C. The Protective Action of Wrappers 


The preceding experiments showed that the sources of light which were 
high in ultra-violet were most effective in catalyzing the oxidation of butter- 
fat. Various materials which might be used for protective coverings for 
butter were tested with the Hanovia ultra-violet meter for their ability to 
sereen out light rays from 3200 to 1850 A. Due to the fact that this instru- 
ment is affected somewhat by visible and infra-red light it cannot be used 
for comparing the strength of the ultra-violet in sunlight with that from a 
quartz mercury-vapor lamp. Although the results are not absolutely quan- 
titative, the Hanovia meter was used in these trials to compare the ability 
of single sheets of the various wrappers to shut out the short rays from sun- 
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light and from an ultra-violet lamp. Tables 1 and 2 show the intensities 
of the light under the various wrappers as well as the peroxide number and 
the flavor developed in the butterfat by exposure of butteroil to the quartz 


TABLE 1 


The protective action of various wrappers on the oxidation of butteroil when exposed to 
the radiations from a quartz mercury-vapor lamp 


BUTTEROIL 
(ONE THICKNESS) 3200-1850 A F exposure ox anne 
peroxide avor 
number 

1. Aluminum foil 000000... 0 0.0 | OK 

2. Dark red cellophane ; 12 0.29 | OK 

3. M. R. T. cellophane 40 0.68 Sl. off-flavor not 

tallowy 

4, Dark green cellophane 84 1.42 Sl. tallowy 

5. Petri dish cover 600 4.18 Tallowy 

6. Dark blue cellophane ... 400 5.52 - 

7. Parchment. ........ 332 5.64 

8. Tango cellophane ............ 240 7.21 | Purplish discoloration 

| of cellophane. Tal- 
lowy 
9. M. A. T. cellophane ......... | 620 8.69 | Tallowy 
10. Pliofilm 660 8.94 
11. Pink cellophane .............. 620 11.60 ” 
TABLE 2 


The protective action of various wrappers on the oxidation of butteroil by sunlight 


4 HOURS’ , 
4 HOURS 
EXPOSURE 
(ONE THICKNESS) 3200-1850 A. Penoxiss 
1, Aluminum foil Bos | 0 0.0 OK 
2. Dark red cellophane ....... 990 1.6 OK 
3. Dark green cellophane ..... 1120 L7 OK 
4. Tango cellophane ....... | 1540 3.6 Sl. tallowy 
5. M. R. T. cellophane ....... 1280 5.1 Sl. tallowy 
6. Dark blue cellophane ....... | 2120 7.3 Tallowy 
7. Parchment ....cccccconnn | 1560 7.8 Tallowy 
8. Pink cellophane 0000... | 2640 Lost 
= 3240 13.6 Tallowy 
11. M. A. T. cellophane 3240 15.1 Tallowy 
12. No covering .............-... | 3680 16.5 | Very tallowy 


mereury-vapor lamp and sunlight for four hours under these wrappers. In 
general the development of: peroxides was proportional to the ability of the 
wrapper to transmit these short rays. 
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In order to test the protective action of these wrappers when in contact 
with the butter, slices of butter one centimeter thick were cut from the end 
of a pound print, wrapped with one thickness of wrapper and exposed to 
light as designated in Table 3. With the exception of dark blue, the dark 
colored wrappers afforded the best protection for the butter as measured by 
the peroxide number and flavor. Although the effectiveness of the wrap- 
pers in preventing the development of tallowy flavor depended somewhat on 
the light source, the wrappers may be placed into three groups as follows: 


GROUP I GROUP II GROUP IIL 


Aluminum foil Dark blue Pink 

Dark red Tango M.A.T. 

Dark green M.R.T Pliofilm 
Parchment Glass 


The wrappers in Group I afforded very good protection for the butter, while 
those in Group II were less effective and those in Group III were the poorest. 
Spectrographs (Figure 4) showed that the dark red and dark green 
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EXPOSU 
NUMBER WRAPPER | NUMBER WRAPPER 

1 ' None | 16 seconds 9 M.A.T. 16 seconds 

2 lad 8 $6 10 M.R.T. 16 sles 

3 es 4 ‘6 ll Dark blue 16 ee 

4 an 2 - 12 | Tango 16 - 

5 1 13 Pink 16 

6 Petri dish cover 16 6 14 Dark red 16 a6 

7 Parchment _ 15 Dark green _ 

8 Pliofilm 16 


wrappers listed in Group I transmitted radiations over a considerable range 
but with decreased intensity, especially in the ultra-violet. 

The dark blue and tango cellophanes from Group II transmitted the 
radiations practically throughout the entire range, but with somewhat de- 
creased intensity. The special light-filtering cellophane M.R.T. did not 
hinder the transmission of the longer wave-length rays but was very effective 
in screening out the ultra-violet rays. The spectrograph of the parchment 
showed very little transmission of light, yet this wrapper was not very effec- 
tive in protecting the butter from oxidation when exposed to light. In 
further trials where the parchment was placed closer to the light source it 
was found that rays of wave lengths as short as 2480 A was transmitted 
equally as well as the rays of longer wave lengths. However, due to the 
diffusion caused by the parchment the intensity of the transmitted light was 
greatly decreased. 

The light rays passed through the pink and M.A.T. cellophanes and the 
pliofilm wrappers with very little hindrance. The glass Petri-dish cover 
screened out the radiations of shorter wave lengths and was more effective 
in preventing the oxidation of the butterfat than the other coverings listed 
in Group ITI. 

The colors of the various transparent wrappers as measured by the Lovi- 
bond Tintometer (The British Drug Houses Pattern) are given in Table 4. 


TABLE 4 
Colors of the various transparent wrappers . 


WRAPPER | =... COLOR IN LOVIBOND UNITS 
Dark green cellophane awl 3.2 6.7 green; 2.2 yellow 
Dark red cellophane .. ss 3.1 20.1 red; 6.4 orange 
Dark blue cellophane 3.4 11.1 blue; 0.4 green 
Tango cellophane icialake 0.9 13.4 yellow; 1.5 orange 
Pink cellophane ..... one 1.0 2.0 red 
M.R.T. cellophane 0.1 0.2 violet 
M.A.T. cellophane .. colorless 


Pliofilm ...... | colorless 
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DISCUSSION 


These results definitely show that a tallowy flavor will develop in butter- 
fat as a result of oxidation by air and heat in the absence of light. The pres- 
ence of light, however, greatly hastens the development of a tallowy flavor. 
The tallowy flavor does not appear at any definite peroxide value but seems 
to vary with the different samples of butterfat. However, a positive perox- 
ide test was always obtained before a tallowy flavor was evident, except when 
butter had been exposed to the quartz mereury-vapor lamp. Fresh butterfat 
contains no peroxides. 

When the wrappers were placed in contact with the butter the dark green 
wrapper was the most effective of the transparent wrappers in preventing 
the oxidation of the butterfat, but when butteroil was used and the wrapper 
was not in contact with the fat, the dark red wrapper was somewhat more 
effective than the dark green. The M.R.T. cellophane was not as effective 
when in contact with the butter as it was when it did not touch the butter. 
This was due, no doubt, to the pink discoloration of this cellophane when 
exposed to light and in contact with the butter. It was found that neither 
the fat nor the salt affected the discoloration, but that it was due to moisture 
in the presence of air. When air was excluded, the sun and water did not 
cause discoloration. 

It appears from the data that all sources of visible and ultra-violet light 
are effective in catalyzing the oxidation of butterfat. It is evident that 
ultra-violet radiations are more effective than radiat‘ons of greater wave 
length and that the speed of oxidation is influenced by the intensity of 
the light. Due to the low intensity obtainable from a monochromator, no 
attempt was made to determine if any specific ray was more effective than 
others except as the various wrappers transmitted more light in one zone 
than in another. 


SUMMARY 


The end of the induction period during the oxidation of butterfat in the 
absence of light is well marked by a rapid bleaching of the color and a rapid 
increase in peroxides, followed by an increase in volatile acids. 

The development of peroxides ordinarily precedes the appearance of a 
tallowy flavor but the tallowy flavor is not always apparent at the same 
peroxide number. 

Light, especially ultra-violet light, exerts a marked catalytic effect on 
the oxidation of butterfat. 

Aluminum foil wrappers, which excluded the light entirely, prevented 
the oxidation of the butterfat. Of the colored transparent wrappers dark 
green and dark red were the most effective. 

To protect butter from the catalytic effect of light a transparent wrapper 
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should exclude at least the ultra-violet light and decrease the transmission 
of the longer rays as much as possible. 


The authors wish to express their thanks to Professor L. C. Thomsen for 
the help given in judging the flavor of the butter samples. 
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A SIMPLE METHOD FOR THE DETECTION OF COPPER IN 
ALLOYS 


B. L. HERRINGTON anp JOHN G. BRERETON 
Department of Dairy Industry, Cornell University, Ithaca, New York 


Many alloys in use today contain large amounts of copper. In the case 
of brass and bronze, this fact is readily recognized. In the case of other 
alloys, such as nickel silver or monel metal, the presence of copper is not so 
obvious. Few, for instance, would suspect that a five cent piece contains 75 
per cent of copper. 

Since these copper alloys injure the flavor of milk to almost the same 
extent as pure copper, a simple method is needed for their detection. The 
following test was devised for use by the extension service of this department, 
and it has aroused so much interest that the details are published here. The 
method is based upon the fact that copper chloride imparts characteristic blue 
and green colors to a non-luminous flame. It is true that thallium and tel- 
lurium also yield green flames, and that arsenic lead and selenium may yield 
blue flames, but the characteristic colors due to copper may be readily recog- 
nized by one who is not color blind. Furthermore, with the exception of lead 
which is used in solder, it is quite unlikely that those elements which might 
cause confusion would ever be found in dairy equipment. 

First, prepare test paper by placing a clean sheet of fine sandpaper, rough 
side down, upon a sheet of glass or paper. Then saturate the back of the 
paper with a solution of 10 grams of pure ammonium chloride in 30 ml. of 
water. This may be applied quite easily by means of a cotton swab. After 
the paper is well saturated, it should be hung up to dry and then cut into 
strips approximately two inches long and one-third inch wide. These can 
be stored in a wide-mouthed bottle and, if kept clean, should keep almost 
indefinitely. 

In order to make the test, one end of a strip is rubbed over the metal until 
a dark smudge appears on the rough paper. This smudge should be at the 
extreme end of the paper. If it is not, tear off the clean paper projecting 
beyond the smudge. Then place the tip of the paper strip in the outer edge 
of a non-luminous bunsen flame, or in the flame of an aleohol lamp. The 
paper should be held near the base of the flame. At first, as the paper burns, 
the flame will be colored yellow. Then, when the yellow disappears, the flame 
next to the charred end of the paper will be tinged azure blue if copper is 
present. This blue changes to green if the paper is withdrawn from the 
flame slightly and then the blue color can be restored by heating again more 
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A test of a simple method for the detection of copper alloys 


SAMPLE NUMBER RESULT G CHARACTER OF SAMPLE 
2101 Negative | Aluminum, hard English 
2106 Negative Aluminum, hard English 
2005 Negative | Aluminum, soft English 
2001 Negative | Aluminum, soft English 

601 , Positive Nickel silver (72% copper) 
1402 Negative Aluminum 
701 Positive Monel metal (28% copper) 
1401 Negative Aluminum 
4010 Negative Allegheny metal 
4011 Negative Allegheny metal 
1601 Negative | Allegheny metal 
A Negative Pure aluminum 
501 Negative Enduro A 
502 :| Negative Enduro A 
B ‘| Negative Pure tin 
Cc Negative Antimony 
D Negative Lead 

5 Negative Aluminum 

9 Positive Brass (63% copper) 
602 | Positive Nickel silver (60% copper) 
1503 Positive Nickel silver (72% copper) 
1501 Positive Nickel silver (72% copper) 
401 Negative Nickel 
402 Negative Nickel 

8 Positive Ambrae (75% copper) 
1101 Negative Nickel 
201 Positive Monel metal (28% copper) 
202 Positive Monel metal (28% copper) 
705 Positive Monel metal (28% copper) 
301 | Positive Pure copper 
302 Positive Pure copper 
E Negative Solder 


strongly. In case of doubt, the paper can be reversed, and the clean end used 
as a control for comparison. 

Before using the test on unknown alloys, the operator should try it on a 
sample of brass or copper in order to become familiar with the colors. There 
is also a possibility that samples of sandpaper might be found which con- 
tained copper when purchased. Such samples have never been encountered 
here, but it is advisable to be sure that the paper gives a satisfactory blank 
before it is used on unknown samples. 

As a test of this method in the hands of an amateur, a student was in- 
structed to prepare some test paper according to these directions and test a 
series of metals and alloys. The composition of these samples was unknown 
to the student but examination of the table below shows that he did not make 


a single error. 
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THE RELIABILITY OF SELECTED TESTS FOR THE DETECTION 
OF MASTITIS 


A. 0. SHAW, H. C. HANSEN, anp RICHARD C. NUTTING* 
Idaho Agricultural Experiment Station, Moscow, Idaho 


Various investigators, notably Cherrington et al. (1), Halverson et al. 
(2), Horrall (4), Hucker (5), and Jacobsen (8), have reported that no one 
of the different tests used for the detection of mastitis is sufficiently reliable 
to determine all cases of chronic mastitis. Unfortunately, however, the 
respective investigators differ in their opinion as to the most reliable test 
to use. 

Unpublished work done at the Idaho Agricultural Experiment Station 
has demonstrated conclusively that it is sometimes impossible to isolate 
streptococci from fresh milk drawn from cows known to have mastitis. The 
work herein reported was inaugurated because of the conflicting opinions 
expressed in the literature as to the relative merits of the different tests for 
mastitis. The work was undertaken to determine the relative accuracy and 
reliability of some of the more common tests for mastitis on milk from cows 
having acute mastitis, mild chronic mastitis, and no detectable udder 
infection. 


METHODS 


Ten cows were selected from the University of Idaho dairy herd for 
study. Five cows, numbers 67, 61X, 29X, 189, and 8X, were selected because 
they were giving milk abnormal in appearance and had suffered from swollen 
quarters at frequent intervals. In addition, these cows had reacted posi- 
tively in all milking quarters to two or more of the common tests for mastitis 
run at intervals of six months during the past four years. 

Two cows, 187 and 28X, were selected after preliminary tests had shown 
that the causal organisms were eliminated in the milk at irregular intervals 
from all four quarters. 

Three cows, 102X, 101X, and 199, were two-year-old heifers, milking their 
first lactation, and were, when selected, definitely negative in all quarters, 
as shown by the tests for chlorides, hemolytic organisms, streptococci, leuco- 
cytes, and hydrogen-ion concentration. 

Before collecting the samples from the quarters, the lower part of the 
udder and the teats were thoroughly washed with a sterilizing solution, con- 
taining 500 parts per million of available chlorine. Particular attention was 
given that the ends of the teats came in contact with the sterilizing solution. 


* Published with the approval of the Director as Research Paper No. 154 of the Idaho 
Agricultural Experiment Station. 
Received for publication November, 1936. 
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After discarding the first four streams of milk, separate samples of 80 ce. 
were taken from each teat into a sterile, cotton-stoppered 120 ce. test tube. 

The following tests were made on all the milk samples: 

1. The presence of streptococci after the milk samples had been incubated 
for twelve hours. 

2. The presence of hemolytic bacteria by plating the milk on beef infusion 
agar to which was added 1 per cent dextrose and not less than 5 per cent 
defibrinated blood. 

3. Cell count (leucocytes). 

4. Per cent chlorides. 

5. Hydrogen-ion concentration. 


RESULTS 


Results of the various tests are presented in Table 1 and is a summary 
of the examination of 518 samples of milk taken from the ten cows over a 
14-day period. 

The data presented show that of the 252 samples of milk from cows defi- 
nitely having mastitis in all milking quarters, both at the beginning of the 
14-day period and at the end of the 14-day period, the presence of streptococci 
in incubated samples of the milk was demonstrated in 233 or 92.5 per cent 
of the samples. When used on the milk of cows having mild chronic mastitis, 
the test demonstrated the presence of streptococci in only 41 out of 112 
samples, or only 36.6 per cent of the total. Streptococci were found in 11 
samples out of 154, or 7.1 per cent of the total, when the milk was from cows 
definitely possessing no mastitis in any of the milking quarters, either at the 
beginning or end of the 14-day test period. The data indicate that the test 
for streptococci in samples of the milk incubated at 37° C. for 12 hours is a 
very accurate test for acute mastitis, but gives somewhat unreliable results 
when the disease is of a mild although chronic nature. 

One of the most widely used methods for detecting cows harboring udder 
infections is the blood agar technique. The value of this test has been studied 
by various investigators, particularly Plastridge et al. (10), Cherrington 
et al. (1), and Hucker et al. (7). Hucker e¢ al. (7) found that veal infusion 
horse-blood agar plates reveal less than 40 per cent of the udders which dis- 
charge streptococci. The data in Table 1 show that in the work herein re- 
ported the blood agar plates showed hemolytic areas in 82.5 per cent of the 
milk samples obtained from cows secreting milk abnormal in appearance, in 
25 per cent of the milk samples taken from chronic cases of mastitis, and in 
1.9 per cent of the samples from negative cows. 

According to Hucker (5), 90 per cent of the normal udders free from sear 
tissue show less than 60,000 leucocytes per ec. of milk. Hucker and Udall 
(6) reported that udders free from induration or scar tissue are free from 
demonstrable streptococci, do not show cells in excess of 500,000 per ce. 
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After discarding the first four streams of milk, separate samples of 80 ce. 
were taken from each teat into a sterile, cotton-stoppered 120 ee. test tube. 

The following tests were made on all the milk samples: 

1. The presence of streptococci after the milk samples had been incubated 
for twelve hours. 

2. The presence of hemolytic bacteria by plating the milk on beef infusion 
agar to which was added 1 per cent dextrose and not less than 5 per cent 
defibrinated blood. 

3. Cell count (leucocytes). 

4. Per cent chlorides. 

5. Hydrogen-ion concentration. 


RESULTS 


Results of the various tests are presented in Table 1 and is a summary 
of the examination of 518 samples of milk taken from the ten cows over a 
14-day period. 

The data presented show that of the 252 samples of milk from cows defi- 
nitely having mastitis in all milking quarters, both at the beginning of the 
14-day period and at the end of the 14-day period, the presence of streptococci 
in incubated samples of the milk was demonstrated in 233 or 92.5 per cent 
of the samples. When used on the milk of cows having mild chronic mastitis, 
the test demonstrated the presence of streptococci in only 41 out of 112 
samples, or only 36.6 per cent of the total. Streptococci were found in 11 
samples out of 154, or 7.1 per cent of the total, when the milk was from cows 
definitely possessing no mastitis in any of the milking quarters, either at the 
beginning or end of the 14-day test period. The data indicate that the test 
for streptococci in samples of the milk incubated at 37° C. for 12 hours is a 
very accurate test for acute mastitis, but gives somewhat unreliable results 
when the disease is of a mild although chronic nature. 

One of the most widely used methods for detecting cows harboring udder 
infections is the blood agar technique. The value of this test has been studied 
by various investigators, particularly Plastridge et al. (10), Cherrington 
et al. (1), and Hucker et al. (7). Hucker et al. (7) found that veal infusion 
horse-blood agar plates reveal less than 40 per cent of the udders which dis- 
charge streptococci. The data in Table 1 show that in the work herein re- 
ported the blood agar plates showed hemolytic areas in 82.5 per cent of the 
milk samples obtained from cows secreting milk abnormal in appearance, in 
25 per cent of the milk samples taken from chronic cases of mastitis, and in 
1.9 per cent of the samples from negative cows. 

According to Hucker (5), 90 per cent of the normal udders free from scar 
tissue show less than 60,000 leucocytes per ec. of milk. Hucker and Udall 
(6) reported that udders free from induration or scar tissue are free from 
demonstrable streptococci, do not show cells in excess of 500,000 per ce. 


’ 


202 A. 0. SHAW, H. C. HANSEN AND RICHARD C. NUTTING 


Cherrington et al. (1) found that normal udders usually contain less than 
50,000 cells per cc., whereas milk from infected udders invariably contains 
more than 100,000 per ce. In the present study any samples showing a cell 
count in excess of 100,000 per cc. was considered to come from an infected 
udder. On this basis, as shown in Table 1, the cell count of 85.7 per cent 
or 216 of the 252 samples taken from the positive cows contained cells in 
excess of 100,000 per ecc., while only 27.7 per cent or 31 of the 112 samples 
taken from the chronic mastitis cases and 5.8 per cent or 9 of the 154 samples 
taken from the negative cases were in excess of 100,000 per ce. 

Hucker et al. (7) found that normal milk varied from 0.09 to 0.14 per cent 
chlorides, and that a chloride content in excess of 0.16 per cent could be used 
in detecting chronic cases of mastitis. Hayden (3) also found a close corre- 
lation between the chloride test and other more complicated methods. Table 
1 shows that of the 252 samples of milk taken from positive cows 131 or 51.9 
per cent contained chlorides in excess of 0.16 per cent, while all samples taken 
from cows with mild chronic mastitis and negative cows contained less than 
0.16 per cent chlorides. 

Hucker et al. (7), Hucker and Udall (6), Rosell (11), Horrall (4), and 
Proudy (9) have shown that a change in reaction of milk toward a neutral 
or slightly alkaline reaction to be a very sensitive test for detecting milk 
which was abnormal to other tests. If a hydrogen-ion concentration above 
pH 6.8 is indicative of mastitis, this test was only 41.7 per cent accurate on 
samples of milk taken from cows secreting milk abnormal in appearance. 
None of the samples of milk taken from cows infected with chronic mastitis 
and none of the samples taken from cows free from mastitis had a pH 
above 6.8. 


CONCLUSIONS 


The results of an examination of 518 samples of milk taken from 10 cows 
over a 14-day period, using tests to demonstrate the presence of streptococci 
in incubated samples, hemolytic bacteria, cell count, chloride content, and 
hydrogen-ion concentration demonstrated the following: 

(1) The presence of streptococci in 92.5 per cent of the samples taken 
from cows giving abnormal milk, 36.6 per cent of the samples taken from cows 
having mild chronic mastitis, and 7.1 per cent of the samples taken from cows 
definitely free from mastitis. 

(2) The presence of hemolytic bacteria in 82.5 per cent of the samples 
obtained from cows secreting milk abnormal in appearance, 25 per cent of 
the milk samples from cows having mild chronic mastitis, and 1.9 per cent 
of the samples taken from definitely negative cows. 

(3) The presence of cell in excess of 100,000 per ce. in 87.7 per cent of the 
samples taken from cows secreting abnormal milk, 27.7 per cent of the 
samples taken from mild chronic mastitis, and 5.8 per cent of the samples 
taken from negative cases. 
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(4) The tests using the percentage of chlorides and hydrogen-ion concen- 
tration were extremely unreliable in detecting cows suffering fron: chronic 
mastitis. 
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STREPTOCOCCUS CREMORIS 


E. 8. YAWGER, JR. anp J. M. SHERMAN 
Cornell University, Ithaca, New York 


According to Orla-Jensen (1), to Storch belongs the credit for having 
first observed that the best lactic acid streptococci for ‘‘starter’’ use have 
more tendency to form chains and to produce a slightly viscid or slimy body 
in milk cultures, than does the typical Streptococcus lactis of sour milk. 
Such an ill-defined type has long been known as a variety of S. lactis and 
also under the specific name of S. hollandicus. To our own personal know!l- 
edge, many of the more successful commercial starters used in America 
during the past twenty-five years have contained chain-forming organisms 
of this group. 

However, it is Orla-Jensen (1) who has studied and described more fully 
the type of streptococcus supposedly superior for starter purposes, and he 
has given this organism the name of Streptococcus cremoris. He showed 
that this organism is usually a more typical chain-forming streptococcus 
than is S. lactis; frequently fails to grow at 37° C.; usually produces less 
acid in milk; and in general has less fermentative power than does S. lactis, 
especially on maltose and dextrin. Anna Orla-Jensen and Hansen (2) 
differentiated 8S. cremoris from S. lactis on the basis of the fermentation 
reactions, the former failing to ferment maltose and dextrin while the latter 
fermented these substances ‘‘to a smaller or larger extent.’’ 

It is clear, therefore, that although the splendid work of Orla-Jensen 
and his associates indicates that S. cremoris, as now known, is a rather dis- 
tinet type of lactic acid streptococcus, the species has not been so clearly 
defined as is necessary. The differences between S. cremoris and S. lactis 
appear to be relative or quantitative ones rather than definitive. This 
appears to be true of the fermentation tests with maltose and dextrin, a 
number of the strains of S. cremoris attacking these substances at least 
weakly (1, 2). Dextrin, it seems to us, is too lacking in known chemical 
identity to be reliable for a species differential test, and work done in this 
laboratory (3) has thrown serious doubt upon the value of maltose in the 
identification of S. cremoris. 

Before work was begun on this problem, the thought occurred to us that 
perhaps the S. lactis var. B, described by Ayers, Johnson and Mudge (4), 
was in fact the same as Orla-Jensen’s S. cremoris. The outstanding feature 
of the ‘‘B”’ variety of S. lactis was its inability to produce ammonia from 
peptone, while the typical S. lactis is able to produce this substance in 4 per 
cent peptone solutions (4,5). Other less sharply defined characteristics of 
S. lactis var. B were a higher average limiting pH in glucose broth than has 
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S. lactis, and a tendency to be inhibited by methylene blue, a substance to 
which the lactic streptococci show a rather marked tolerance (6). 

Even if the valuable works of Orla-Jensen and of Ayers and his asso- 
ciates could be brought together, it is clear that other more incisive reactions 
are needed to correlate with the ammonia test in order to establish S. cre- 
moris more clearly as a species. This we appear to have accomplished by 
applying the same tests, at different levels, that were used by Sherman and 
Stark (7) for the differentiation of S. lactis from S. fecalis. 

Of the 41 cultures which were identified as S. cremoris in this study, 31 
were isolated from commercial starters; eight were isolated from raw milk; 
two were cultures of S. cremoris, one from the laboratory of Dr. Orla-Jensen 
and one from Dr. Kluyver. These two cultures were kindly furnished to us 
by Dr. G. J. Hucker. 

For comparison, 25 cultures of S. lactis were used. Of these, 19 were 
isolated from commercial starters. Five of the cultures were from sour milk 
and were isolated and added to the collection because, from morphological 
appearance, it was thought that they might prove to be S. cremoris. The 
other three cultures came from foreign investigators who had isolated them 
from starters and considered them to be S. cremoris, but they proved to be 
S. lactis as judged by the criteria used by us. We feel that the fact that the 
S. lactis cultures used came principally from starters, rather than being 
recent isolations from milk, gives more weight to the differential tests em- 
ployed, since the majority of the strains of each species represented had 
much the same history from the standpoint of previous artificial cultivation. 

All of the cultures used, of both species, satisfied the basic criteria for 
members of the ‘‘lactie group’’ of streptococci, in that they grew at 10° C., 
did not grow at 45° C., and reduced litmus in milk before curdling. 


METHODS 


As most of the methods used are well-known procedures in the study of 
streptococci, mention will be made only of those not in more general use. In 
all tests used except those which had to do with temperature limits of 
growth, the cultures were incubated at 30° C. and incubation was continued 
for one week unless the positive results revealed by the tests were evident 
in less time. In the experiments involving ammonia production, total 
acidity, final pH, and acetyl-methyl-carbinol production, the cultures were 
all incubated for one week at 30° C. 

Ammonia production was determined in 4 per cent peptone (Difco) 
under three different conditions: (1) peptone only; (2) meat infusion plus 
peptone; and, (3) cabbage infusion plus peptone. 

Media in which cabbage was used contained the infusion from 100 grams 
of fresh cabbage in a liter of medium. The cabbage was finely cut in a food 
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chopper, water added, heated for ten minues at 100° C., filtered, and the 
extract so obtained added to the other ingredients. 

Salt tolerance tests were conducted in a basic medium which contained, 
per liter: infusion from 100 grams of cabbage, 10 grams of tryptone (Difco), 
5 grams of sodium chloride, 2.5 grams of dibasic sodium phosphate, and 1 
gram of glucose. Additional sodium chloride was then added to this 
medium to give the desired concentration. In running the tests, the cultures 
were first grown in the basic medium and then transferred to those contain- 
ing the various salt concentrations. At the same time, the cultures were 
transferred again to the basic medium to serve as controls on the viability 
and growth of the organisms. 

For determining the alkaline limits of growth, nutrient broth was ad- 
justed to the desired pH and autoclaved. To the sterilized broth was added 
sufficient sterile glucose solution to give a concentration of 0.5 per cent. 
The reaction of the finished broth was of course checked as used. 

Methylene blue tolerance was determined in skimmed milk. The proper 
amount of medicinal methylene blue was placed in a flask, moistened with 
distilled water, and autoclaved. To this was added the correct amount of 
sterile skimmed milk, mixed, allowed to stand for several hours, again 
thoroughly mixed, and tubed aseptically. 

Acetyl-methyl-carbinol, including diacetyl, was determined quantita- 
tively by the method of van Niel (8) on 200 grams of each culture in 
skimmed milk. As the analyses were made after an incubation period of 
one week at 30° C., the possibility should be recognized that some of the 
negative cultures might have given evidence of the substance had the tests 
been made earlier. 


THE IDENTITY OF STREPTOTOCCUS CREMORIS AND ITS DIFFERENTIATION FROM 
STREPTOCOCCUS LACTIS 


With respect to morphology, our findings agree with those of previous 
workers in that Streptococcus cremoris, as a rule, is a more typical chain- 
forming streptococcus than is S. lactis. However, some of our strains 
occurred more typically as diplococci in milk cultures. On the other hand, 
some of the strains of S. lactis also produced chains, a fact which has of 
course long been known. Also, in many cases the cells of S. cremoris are 
distinctly larger than those of S. lactis, but there are so many exceptions to 
this rule that it cannot be relied upon in the case of any individual culture. 
So far as our limited experience goes, however, those cultures which were 
characterized both by large cells and by the formation of long chains in 
milk cultures proved to be S. cremoris. 

It is apparent that morphology and cell arrangement cannot be relied 
upon alone in the identification of S. cremoris. As a matter of fact, it has 
long been known that S. lactis characteristically forms long chains under 
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some conditions. More than thirty years ago, Heinemann (9) showed that 
S. lactis grows as a typical chain-forming streptococcus in blood serum 
broth, and somewhat later Sherman and Albus (6) found the same to be 
true in a bile medium. Both of these facts concerning chain formation 
have been confirmed by Hucker (10) ; and doubtless many other conditions 
of growth induce chain formation. 

In Table 1 are given the characteristics which we have found useful in 
differentiating S. cremoris from 8. lactis. Included in the table are not 
only the four tests which have thus far proved of definite value for this 
purpose, but also those which have some supporting value in showing 
relative differences. 


TABLE 1 
The differentiation of Streptococcus cremoris from Streptococcus lactis 
| 
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8. lactis 25 + | + + | + + ~ 6+ 24+ | + 
| 19- 1- 
S. cremoris | 41 | - | - - | - 13+ 15+ 26+ 14+ 25+ 
| | 2 2 15- 27- 16- 


A few words are in order in connection with the test for ammonia pro- 
duction. Of the 41 cultures of 8. cremoris used, none was able to produce 
ammonia in 4 per cent peptone without other nutrients. In the cabbage 
infusion medium one culture gave a positive reaction, while in the beef 
infusion medium eight cultures gave faint tests for ammonia. As most of 
the cultures of S. cremoris were unable to. produce visible growth in the 
peptone solution alone, this test could be criticised, on philosophical grounds 
at least, as not being, in some cases, a test for ammonia production per se. 
This objection, however, need not detract from the usefulness of the test as a 
practical method in the differentiation of the two species. 

Concerning the ability of S. lactis to produce ammonia in 4 per cent 
peptone, to grow at 40° C., and to grow in the presence of 4 per cent sodium 
chloride, we have verified these facts on a large number of cultures in addi- 
tion to those used in this comparison. With reference to the ability of 8S. 
lactis to grow in broth with an initial pH of 9.2, we have checked this char- 
acteristic on only a few strains in addition to the 25 used in this study, and 
hence we advance this test with some reservation. 

As concentrations of methylene blue greater than 0.3 per cent cause milk 
to eurdle, larger amounts of this substance were not tested. If it is desired 
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to obtain additional tests for the differentiation of S. cremoris from S. lactis, 
it is quite possible that this could be done on the basis of tolerance to methy- 
lene blue in a medium other than milk. The other less perfect tests given in 
Table 1 confirm the relative tendencies observed by previous workers (1, 2, 
4,11). 

In Table 2 are given the additional properties of S. cremoris needed for 
a more complete characterization of the species. 

It is not necessary to discuss the additional characteristics of S. cremoris 
other than to call attention to the fact that the fermentation tests show 
rather wide variation within this species, as is true of the streptococei gen- 
erally. About all that can be said of these tests is that, so far as this small 
collection reveals, the hexose sugars and lactose are in general fermented, 
while the pentose sugars, inulin and glycerol are not. The other test sub- 
stances may or may not be fermented. It is quite probable that a larger 
collection of cultures would show additional variations, especially with the 
pentose sugars and lactose on which previous work indicates some variation 
within this and related species (1, 2, 12). 


SUMMARIZED CHARACTERIZATION OF STREPTOCOCCUS CREMORIS 


General Characteristics 

Chain formation is fairly characteristic though some strains occur more 
typically as diplococei. Although Streptococcus cremoris on the average is 
characterized by the production of longer chains and larger cells than SV. 
lactis, positive differentiation cannot now be based on morphology. 

Blood is not hemolyzed ; gelatin is not liquefied; milk is acidulated and 
eurdled, without visible evidence of digestion of the casein; in glucose 
broth, final pH values of 4.6 to 4.0 are attained. Neither sodium hippurate 
nor starch is hydrolyzed, while esculin may or may not be attacked. In 
skimmed milk cultures, acetyl-methyl-carbinol may or may not be present, 
but appears to be more frequently produced. 


Important Differential Characteristics 

Growth occurs at 10° C. but not at 40° C.; growth may or may not take 
place at 37° C. Litmus in milk cultures is completely reduced below the 
surface layer, the reduction taking place prior to the curdling of the milk. 
Ammonia is not produced in 4 per cent peptone ; there is no growth in broth 
containing 4 per cent sodium chloride; growth is not initiated in alkaline 
broth having a pH of 9.2. S. cremoris has a rather marked tolerance to 
methylene blue, but growth is usually inhibited in the presence of 0.3 per 
cent of this substance in skimmed milk. 


Fermentation Reactions 


Streptococcus cremoris varies rather widely on the fermentation tests. 
Glucose and lactose are fermented; arabinose, xylose, inulin, and: glycerol 
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TABLE 2 
Other characteristics of Streptococcus cremoris 
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are not fermented; maltose, sucrose, raffinose, mannitol, and salicin may or 
may not be fermented, although sucrose, raffinose, and mannitol are usually 
not attacked. 

DISCUSSION 

Based upon present practices in the classification of bacteria, there would 
appear to be little doubt that the type which is here designated as Strepto- 
coccus cremoris is entitled to separate rank as a species apart from S. lactis. 
The differentiation appears to be clear and to be based upon physiological 
characteristics of a rather basic nature. It seems, also, that the species as 
we have defined it brings together the S. cremoris of Orla-Jensen and the 
important though little known S. lactis var. B of Ayers, Johnson and Mudge, 
and indicates the identity of these previously described types. It is true 
that the criteria used by us in the differentiation of this organism cut rather 
rudely through some lines which have heretofore been used to mark the 
limits of the species. Their validity or invalidity can be established only 
through further work on the part of bacteriologists in various laboratories. 

Also important as evidence of the integrity of S. cremoris as a species is 
the fact that eight of our cultures were isolated from raw milk and hence 
could not be looked upon as representing only adaptive forms brought about 
through long cultivation under special conditions. This was also true of a 
number of the cultures which were identified by Orla-Jensen and Hansen 
(2) as S. cremoris. 

We have done no work upon the application of 8. cremoris and S. lactis 
for commercial purposes, and hence will refrain from commenting to any 
extent on this subject. Orla-Jensen’s work would appear to establish the 
general superiority of S. cremoris in the butter industry. However, it may 
be noted that some of the excellent commercial starters examined by us 
contained S. lactis and not S. cremoris. Although S. cremoris appears to 
produce acetyl-methyl-carbinol more frequently and usually in larger 
amounts, than does 8S. lactis, it so happened that the individual culture, 
among those studied by us, which produced the largest amount of this sub- 
stance was a strain of S. lactis. From the standpoint of acetyl-methyl-car- 
binol and diacetyl, it should also be remembered that these substances are 
produced in much greater amounts by the aroma-producing organisms of 
the Leuconostoc group which are commonly also present in commercial 
starters. 

For cheesemaking, quite another point becomes obvious: The low tol- 
erance of S. cremoris for salt throws some doubt upon its efficacy as a cul- 
ture for many types, and the experimental work of Kelly (13) on cheddar 
cheese lends some weight to this suspicion. With a number of simple tests 
to separate more clearly these two important species of lactic acid strepto- 
cocci, additional work on the practical applications of the organisms might 
prove fruitful. 
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Some of those interested in bacteriological nomenclature might argue, 
with some reason, that an older name, such as 8S. hollandicus, should be used 
for this species. We think that the name applied by Orla-Jensen, S. cre- 
moris, should stand. However desirable, from the standpoint of less con- 
fusion in the literature, it might have been to use a prior name, since he 
chose to use a new one it should be accepted, as Orla-Jensen was the first to 
describe this type with sufficient clarity so that it could be recognized, in 
some eases at least, by other workers. 


SUMMARY 


A more extended description of Streptococcus cremoris than heretofore 
available is presented, and the validity of this type as an independent spe- 
cies is indicated. In addition to a number of tests which show relative 
differences between these two species, some new characteristics are suggested 
which appear clearly to differentiate S. cremoris from 8. lactis. 

Specifically, S. cremoris may be separated from S. lactis by the inability 
of the former to produce ammonia in 4 per cent peptone, and its inability 
to grow: at 40° C., in the presence of 4 per cent sodium chloride, and in 
alkaline broth with a pH of 9.2. 8S. cremoris is also usually less tolerant to 
methylene blue than is 8. lactis. 
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A STUDY OF OXIDIZED FLAVOR IN COMMERCIAL 
PASTEURIZED MILK 


C. T. ROLAND, C. M. SORENSEN, anp R. WHITAKER 
Sealtest System Laboratories, Inc., Baltimore, Md. 


The group of off flavors found in raw and pasteurized milk which are 
known by the terms papery, cappy, cardboard, tallowy, ete., have been the 
subject of much research and discussion in the past decade. It is generally 
assumed that these off flavors are due to oxidation of one or more constitu- 
ents of the milk. They are collectively described as oxidized flavor. The 
attention of scientific investigators has been directed to establishing the 
causes of this flavor defect and the suggestion of practical remedies. Among 
the factors which are generally believed to influence the development of 
oxidized flavor in milk are feed of the cow; the amount of natural anti-oxi- 
dants; enzyme activity; dissolved oxygen; the oxidation-reduction poten- 
tial; bacterial activity ; dissolved copper; and exposure to sunlight. These 
factors and probably others acting singly or collectively bring about changes 
in milk which are detected by tasting as oxidized flavor. 

Relatively few flavor complaints are received from customers of plants 
which distribute milk having oxidized flavor more or less regularly in the 
winter months. Because of this fact pasteurized milk distributers are in- 
clined to minimize the importance of this flavor defect and point out that 
expert ‘‘tasters’’ are more critical of milk flavor than their customers. 
Nevertheless, oxidized flavor is a problem to those milk distributers who are 
so unfortunate as to find it present in their products. 

Despite the fact that considerable research has been conducted on the 
causes of this flavor, relatively little has been published on the frequency 
with which oxidized flavored milk is encountered under commercial condi- 
tions. Trout (1) reported a study of 290 samples of commercial milk 
scored by 6 experienced judges. Forty-five or 15.5 per cent were classified 
as having an oxidized flavor. 


PROCEDURE 


In order to study the frequency of the oxidized flavor defect in com- 
mercial market milk an examination was made of various grades of pasteur- 
ized milk sold in 16 cities by 19 different dairies. These cities were located 
in New England, along the Atlantic Seaboard to Washington, and west to 
Milwaukee. Pasteurized milk only was examined, both standard or regular 
grade and so-called premium grade, which commands a higher price. No 
milk of the certified grade was studied. Samples were collected over a 
5-month period during the winter of 1935-1936. In addition to the flavor 
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a record was made of the grade, the fat content, and the bacteriological 
quality of the milk. On the first Monday of November and December, 1935, 
and January, February, and March, 1936, quart samples of each grade of 
milk were taken from the bottle fillers during the middle of the run and 
shipped in well-iced containers to this laboratory by express. Improperly 
refrigerated samples were discarded. The samples were held in a refriger- 
ator at 40° F. in the original bottle until the storage period after bottling 
totaled 48 hours. At that time the bottles were opened aseptically and 
samples for bacteriological analysis were taken. Bacteriological samples 
were plated immediately on standard nutrient agar and the plates incu- 
bated at 98° F. for 48 hours. Smears were also made for direct microscopic 
examination and stained according to standard methods (2). A sample was 
tested for butterfat by the Babeock method. The milk was then warmed to 
80° to 90° F. and tasted by 3 experienced judges. The flavor notation made 
for each sample represented the consensus of opinion of the 3 judges. 


DATA 


There are summarized in Table 1 all of the data collected on the samples. 
Oxidized flavor was the only pronounced off flavor found. Traces of other 
flavors such as cooked flavor were designated in the table as slight off-flavor. 
Inspection of the data on flavor shows that of the 139 samples judged, 29 
or 20.9 per cent were classified as oxidized to some degree. There were 31 
different brands of milk submitted 3 or more times. Of this number 2 con- 
sistently had the oxidized flavor; 11 had the flavor sporadically; and 18 
were consistently free of the flavor. Oxidized flavor was present in 1 or 
more samples submitted by 16 of the 19 dairies. 

Practical experience has shown that dairies bottling 2 grades of milk 
have more difficulty with oxidized flavor in the high-fat premium quality 
milk than in the lower grade. 

The data on fat content and flavor in Table 1 have been condensed and 
rearranged in Table 2. A study of this table shows that in the oxidized 


TABLE 2 
The incidence of oxidized flavor in milks grouped according to fat content 


N JMBER OF PERCENTAGE OF PERCENTAGE OF 
CLASS SAMPLES . TOTAL INTERVAL TOTAL 
PER CENT Oxi- No Oxi- } Oxi- » 

FAT dized pA Total dized pA Total dized | =. | Total 
3.6-3.9 .... Re 2 | 40 42 6.9 36.4 | 30.2 4.8 95.2 100.0 
4.0-4.3 oa 4 | 40 44 13.8 | 36.4 31.7 9.1 90.9 100.0 
4.44.7 9 16 25 31.0 14.5 18.0 | 36.0 64.0 100.0 
4.8-5.1 | 14 | 14 28 48.3 | 12.7 20.1 50.0 50.0 100.0 


Total: | 
3.6-5.1 29 110 139 100.0 | 100.0 | 100.0 20.9 79.1 | 100.0 
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flavor group the largest percentage of samples was found in the high-fat 
intervals; whereas most of the samples having no oxidized flavor fell in the 
low-fat intervals. Considering the 2 extremes, the oxidized flavor occurred 
in only 4.8 per cent of the samples whose fat content fell in the range of 
3.6 to 3.9 per cent fat ; while the oxidized flavor occurred in 50.0 per cent of 
the samples whose fat content fell in the range of 4.0 to 5.1 per cent fat. 
This appears to be significant since 20.9 per cent of all the samples had the 
defect. 

The relation of fat content to oxidized flavor is presented in Table 3. 
From the similarity in the range of fat contents of the samples in the 2 


TABLE 3 
The relation of fat content to oxidized flavor 


PER CENT FAT 


NO. OF 
FLAVOR 
Minimum | Maximum Mean Median SAMPLES 
Not oxidized .. aoe 3.6 5.1 4.13 4.0 110 
Oxidized _............ 3.7 5.1 4.62 4.7 29 
Total ....... 3.6 5.1 4.23 4.2 139 


groups it is apparent that the fat content was not an index to the suscepti- 
bility of any given sample. This is logical in view of the many factors 
known to influence the development of the flavor. Both the mean and the 
median of the oxidized and unaffected flavor group indicate that this flavor 
oceurs more frequently in the high-fat milks than in the low-fat milks. The 
mean and median of the fat contents of all the samples and the group free 
from oxidized flavor are in the same order of magnitude, indicating the milk 
of low fat content was not consistently free of the oxidized flavor. 

The data concerning the bacteria counts and the flavor are compared in 
condensed form in Table 4. It is evident that there was a marked tendency 
for samples falling in the oxidized flavor group to show considerably lower 
bacteria counts than those free from oxidized flavor. This tendency is ex- 
emplified in both plate counts and direct counts, although it is more in evi- 
dence in the case of the plate counts. These observations are generally 
agreed upon with respect to bacteria counts in relation to oxidized flavor 
development. 


SUMMARY AND CONCLUSIONS 


A study was made of the flavor, fat content, and bacteriological quality 
of 139 samples of commercial pasteurized milk from dairies in 19 different 
cities during the winter of 1935-1936. The conclusions were as follows: 

1. Oxidized fiavor was the predominating ‘‘off flavor’’ encountered and 
was present in 21 per cent of the samples. 
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2. The fat content of milk having oxidized flavor was generally higher 
than the fat content of milks free from this defect. 

3. Bacterial counts on milk of oxidized flavor were generally lower than 
the counts on milk free from this defect. 

4. Milks of premium grade, which were generally high in fat content 
and of low bacterial count, were found to have oxidized flavor much more 
frequently than the standard grades which were generally low in fat con- 
tent and of higher bacterial count. 
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American Dairy Science Association Announcements 


PAPERS FOR ANNUAL MEETING 


Titles of papers to be presented at the annual meeting in Lincoln, 
Nebraska, on June 22 to 25 should be sent in promptly to be received by 
April 20, while abstracts of the papers should be received before May 1 by 
Professor H. P. Davis. It has been due to the cooperation of each speaker 
in submitting abstracts promptly to the chairman of the program committee 
that it has been possible in recent years to have them ready for distribution 
at the annual meeting. 


WORLD’S DAIRY CONGRESS 


‘Latest News’’ from the eleventh World’s Dairy Congress to be held in 
Berlin on August 22 to 28 states that the preparatory and official measures 
have been completed. Foreign governments have been informed through 
diplomatic channels and the dairy industry has been informed through an 
extensive news service. 

The International Dairy Exposition will be much more extensive than at 
previous congresses. Both scientific and practical exhibits will be grouped 
as follows: 1, exhibition of the nations; 2, industrial exhibits; 3, interna- 
tional quality tests for dairy products, and special exhibits. A ‘‘milk-bar’’ 
will permit visitors to taste dairy products and dairy dishes of the various 
nations. The International Quality Show will be limited to butter and 
cheese of eleven types. 

A total of 408 papers have been received from 24 countries. There are 
98 papers for Section 1 on milk production and tropical dairying ; 166 papers 
for Section 2 on milk processing and dairy products; 92 papers for Section 
3 on legislation, marketing, and education; and 52 papers for Section 4 
on machinery, transportation, and buildings. Two novel features will be 
available, namely, a moving picture film and a book which have recently 
prepared to show the dairy industry of Germany. 

Information may be secured directly from W. Clauss, World’s Dairy 
Congress, Berlin, S.W.68, Lindenstrasse 28 or from O. E. Reed, Chief of 
Bureau of Dairy Industry, Washington, D. C. 
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ABSTRACTS OF LITERATURE ON MILK AND MILK 
PRODUCTS 


BACTERIOLOGY 


85. Abortion Disease and Undulant Fever. R. B. Bircu, Veterinary Col- 
lege, Ithaca, N. Y. 23rd Annual Report of Intern. Assoc. of Dairy 
and Milk Inspectors, p. 51, Oct., 1934. 

Brucella melitensis, Brucella suis, and Brucella bovis are all pathogenic 
to man and probably in the order named. 

Brucella suis may cause disease in cattle, but as far as known Brucella 
bovis does not cause disease in swine. 

It has been found that following infection it requires time for the agglu- 
tion titer to build up. Most reactions appear between the third and eighth 
week following exposure. To eliminate the disease from herds it is neces- 
sary to test and remove all reactors and then repeat the process until no new 
cases appear. Onee a herd is clean, purchases must be made from a clean 
herd. It is not safe to buy non-reacting animals from a herd that has 
reactors in it. L.H.B. 


86. The Detection and Control of Mastitis. D.H. Upau., Veterinary Col- 
lege, Ithaca, N. Y. 23rd Annual Report of Intern. Assoc. of Dairy 
and Milk Inspectors, p. 35, Oct., 1934. 

More than 90 per cent of mastitis cases are believed to be due to Strepto- 
coccus agalactiae. It is doubtful, however, if the disease could be controlled 
altogether by the elimination of this organism. The disease can be estab- 
lished in a mastitis-free herd by insanitary methods of milking and stabling. 
The author prefers the bromthymol-blue test, using test tubes in preference 
to blotter. He also recommends that teats be dipped in chlorine solution 
(200 to 400 p.p.m.) after milking. L.H.B. 


87. Laboratory Control Methods for Country Plants. F. E. A. Smirn. 
23rd Annual Report of Intern. Assoc. of Dairy and Milk Inspee- 
tors, p. 13, Oct., 1934. 

Comparisons were made on 564 samples of milk of the standard agar plate 
count, the direct microscopic count, and the methylene blue reduction time 
with the actual keeping quality. 

Milk that would remain sweet to the taste for 15 hours at 72° F. was con- 
sidered satisfactory for pasteurizing. Milk which would withstand this 
incubation with less than .01 per cent increase in titratable acidity was 
considered excellent. L.H.B. 
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88. Use of Chlorine in the Dairy Products Plant. J. W. Yates, General 
Lab., Inc. Nat. Butter and Cheese J. 27, 1, p. 25, Jan. 10, 1936. 

After discussing the types of chlorine compounds the author states that 

the effectiveness of chlorine treatments decreases with decreasing amounts of 

available chlorine, with increasing amounts of organic matter, with increas- 
ing pH and with decreasing temperatures. W.V.P. 


89. Practical Aspects of B. coli in Pasteurized Milk and Milk Products. 
CHares Pauey, Certified Lab., Inc., New York, N. Y. Milk Dealer 
26, 2, p. 38, Nov., 1936. 
A brief discussion of the significance of B. coli in dairy products. Pos- 
sible causes of large numbers of this organism being found in pasteurized 
milk and milk products are also set forth. C.J.B. 


BUTTER 


90. Use of Starters in Quality Butter Production. I*. W. Bouska, Bea- 
trice Creamery Co., Chicago, Ill. Nat. Butter and Cheese J. 26, 
23, p. 8, Dee. 10, 1935. 

A moderate amount of lactic and citric fermentation is necessary for the 
production of quality butter. This fermentation improves the aroma and, 
in the manufacture of sweet cream butter, the lack of this fermentation may 
be responsible for some surface flavors. The aroma in starter caused by 
diacetylmethyl-carbinol may be increased by adding citric acid to the skim- 
milk. Sixty-two pounds of skimmilk valued at 55 cents plus 0.093 pound of 
citric acid valued at 2.7 cents gives a starter with double the aroma of the 
same amount of ordinary starter. W.V.P. 


91. White Butter—A Challenge to the Dairy Industry. M. E. Parker, 
Butter Quality Supervisor, Sealtest System Labs., Inc. Nat. Butter 
and Cheese J. 27,5, p. 10, March 10, 1936. 

The natural yellow color of butter is a good approximate indication of 
its nutritional value. The yellow color of milk fat depends on the presence 
of the yellow pigment carotene which the animal converts into vitamin A. 
Since vitamin A is necessary in the diet, the industry should not encourage 
the production of white butter of inferior vitamin A potency. Weve. 


92. Good Carton Design Will Help You Sell Your Butter. Anonymous. 
Nat. Butter and Cheese J. 26, 5, p. 22, March lu, 1935. 
Explanation of the importance of shape of package is illustrated with 
diagrams. Methods of attracting consumer attention such as color, recipes 
on the carton, design, and printing are discussed. It is suggested that 


the details of package design be left with experts in this field of merchan- 
dising. W.V.P. 
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93. Dairyman Gives Advice on Farm Butter Making. L. H. Burewa.p, 
Ohio Agr. Exp. Sta., Wooster, Ohio. Ohio Exp. Sta. Weekly Press 
Bul. No. 21, p. 41, Dee. 17, 1936. 

Steps to be taken in order to insure good quality farm butter are de- 
seribed. Good feeding, cleanliness, frequent churning at the proper tem- 
perature, incorporation of salt, and proper working of the butter are prac- 
tices that must be followed. It is suggested that butter for storage is best 
made from pasteurized sweet cream into rolls or prints and immersed in a 
saturated brine solution. W.E.K. 


Other abstracts of interest are numbers 88, 121, 122, and 124. 


CHEESE 
94. Wisconsin’s Italian Cheese Industry. Anonymous. Nat. Butter and 
Cheese J. 27, 17, p. 34, Sept. 10, 1935. 
Italian cheese in Wisconsin is made chiefly by Italians. About a dozen 
operators produce approximately 1,000,000 pounds per year of at least 15 
varieties. Names and locations of operators are given. W.V.P. 


95. Relative Merits of Canning and Packaging American Cheese. \nony- 
mous. Nat. Butter and Cheese J. 26,5, March 10, 1935. 

During the past few years, extensive experiments have been conducted 
in the manufacture of cheese to meet the consumer’s demand for packaged 
goods. Canned cheese is being used because there are no weight or moisture 
losses and the product is rindless. Other less successful types of packages 
are described. W.V.P. 


96. How Milk Quality Was Improved in Ohio Swiss Factories. Pror. 
Kern K. ScHELLENGER, Dept. of Dairy Technology, Ohio State 
University, Columbus, Ohio. Nat. Butter and Cheese J. 26, 17, p. 
39, Sept. 10, 1935. 

Common causes of poor quality milk were found to be: Inefficient cool- 
ing, dirty equipment, careless and wet hand milking, diseased cows and poor 
delivery facilities. The improvement work demonstrated that it is possible 
in the laboratory to pick out the source of the trouble by use of the methy- 
lene blue test and direct microscopic counts followed with a fermentation 
test. The work was done in the summer of 1932 and included 25 cheese fac- 
tories and 1200 to 1500 producers. The work shows that milk quality can 
be improved at low cost and with little effort. W.V.P. 


97. A New Type of Cheese Solves Problem of American Maker. Anony- 
mous. Nat. Butter and Cheese J. 27, 3, p, 18, Feb. 10, 1936. 
The Barron Co-operative Creamery, Barron, Wisconsin, is successfully 
making and merchandising a new type of cheese by using pasteurized milk, 
pure cultures and a patented process. W.V.P. 
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98. Practical Observations on the Yield of Cheese in Cheese-making. 
E. Vamuant. Le Lait 16, 154, p. 360, April; 155, p. 486, May, 
1936. 

There is much cheese of second and third grade produced in France. 
This is due to faulty methods of cheese-making. A formula is presented by 
which the yield of cheese from milks of various total solids contents can be 
ealeulated and tables are given showing the yields of cheese to be expected 
at various moisture contents determined by type of cheese to be made. 
Methods are also given for calculating the anticipated yield where a par- 
tially skimmed milk is used in the cheese-making operation. Reasons -for 
discrepancies in cheese yield above and below the caleulated values are dis- 
eussed. An analysis of the cheese serum will usually indicate the reason for 
the discrepancy in yield. Thus if the cheese yield is lower than the antici- 
pated value, the serum may be cloudy and abnormal in composition due to 
the incomplete action of the rennin because of insufficient quantity or 
quality of the rennin, or improper conditions for its action. If the serum 
is normal, the cheese yield may be low due to too great a loss of water from 
the curd because of an abnormally high temperature while the rennin is 
acting. The yield of cheese may also be higher than caleulated. This is 
usually due to conditions attending the action of the rennin in the milk. 

A.H.J. 

Other abstracts of interest are numbers 88, 122, and 124. 


CHEMISTRY 


99. The Determination of Chlorides in Milk. A. Massor anp H. Lesrra. 
Le Lait 16, 157, p. 723, July—Aug., 1936. 

Into a 100 ce. graduated tube are introduced 10 ce. of milk, 3 ce. of a 
5 per cent solution of metaphosphate, and 60 to 70 ce. of water. After agi- 
tating, 10 ce. of tenth normal sulphuric acid are added and the volume made 
up to 100 ce. The liquid is again shaken and then filtered. To 58.5 ce. of 
the clear filtrate are added 5 to 6 ce. of nitrie acid and 5 ec. of tenth normal 
silver nitrate. The liquid is boiled for 5 minutes and then allowed to cool. 
Ferric alum is then added and titration with tenth normal potassium sul- 
phoecyanate conducted in the usual way. 

Where it is desired to avoid the filtration step, the organic matter in the 
milk (except the fat) may be oxidized with potassium permanganate and 
nitric acid. To 10 ce. of milk are added in order, 5 ce. of tenth normal 
silver nitrate and 20 ce. of saturated potassium permanganate solution. The 
liquid is brought to a boil while being well stirred. To the hot liquid are 
then added 40 ce. of nitric acid. The liquid is boiled again until clear. For 
best results it is important to add the reagents in the order given and to 
accord the boiling procedure prescribed. The titration with potassium sul- 
phoeyanate is then conducted on the clear liquid as described below. A 
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third method for determining chlorides in milk is also described. Into a 100 
ec. graduated flask are added about 60 ec. of a mixture of denatured alcohol 
and acetone (3 parts of chloride-free alcohol to 1 part of acetone) and 10 ce. 
of milk, the milk being added drop by drop. The volume is made to 100 ce. 
with the alcohol-acetone mixture. The liquid is then filtered on a folded 
filter, the first filtrates being returned until a clear filtrate is obtained. To 
75 ee. of the filtrate are then added 5 ce. of nitric acid and 5 ce. of tenth 
normal silver nitrate and some ferric alum. Titration is then conducted in 
the usual way with tenth molar potassium sulphocyanate. Of the 3 pro- 
cedures described, the one using the aleohol-acetone mixture as the precipi- 
tating agent was considered the most desirable as it was the most rapid and 
gave a sharper color change in titrating. A... 


100. An Investigation on the Determination of Urine in Milk. Lascar 
Burvuriana, Lab. of Biological Chem. and Vet. Medicine of Bucha- 
rest. LeLait 16, 157, p. 697, July-August, 1936. 

While no case of dilution of milk with urine has been reported, it is 
thought that this may be due to the difficulty of detecting such dilution. 
Thus the density and index of refraction of milk are not changed even in 
milks containing 30 per cent of urine. Work was accordingly done to de- 
velop a method by which small amounts of urine could be detected in milk. 
The method finally devised depends on the determinations of the creatinine 
content of milk. Because urine contains about 120 times as much creatinine 
as does milk, the presence of as little as 1 per cent of urine can readily be 
detected. 

The determination of creatinine was conducted as follows: 20 cc. of the 
milk and 50 ce. of water are placed in a 100 ce. graduated flask. Ten ce. 
of 20 per cent copper sulphate and 10 cc. of a suspension of calcium hydrox- 
ide (prepared by slaking 200 grams of quicklime and making the final 
volume to 1000 ce.) are added and water is then added to the mark and the 
flask shaken vigorously for 2 to 3 minutes. The shaking is important in 
that it allows the obtaining of a clear filtrate in sufficient quantity which 
filters rapidly. Twenty-five cc. of the filtrate are then placed in a 50 ce. 
graduated flask and 5 ce. of a saturated solution of picric acid and 2 ce. of 
a 10 per cent solution of sodium hydroxide are added. The flask is allowed 
to stand for 10 minutes, and water then added to the mark, the flask agi- 
tated again and let stand for 5 minutes after which the liquid is filtered into 
a clean dry flask. The first filtrate is returned to the filter until a perfectly 
clear filtrate is obtained. Color comparisons may then be made with stand- 
ards but use of.a Duboseq colorimeter or a photoelectric colorimeter is sug- 
gested. The latter is especially recommended. In using the photoelectric 
colorimeter, standards for color comparison are not necessary. <A curve of 
light absorption as a function of concentration has been constructed and it 
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was established that absorption is a linear function of concentration for 
small quantities. Use of the copper-lime precipitating reagent removes not 
only protein but lactose, the latter of which would interfere with the picric 
acid determination of creatinine. Moreover, 65 per cent of the creatinine 
is precipitated by this reagent. This being a constant, a correction may be 
made in calculating the creatinine content of the sample. 

Using the procedure that has been given, it is possible to detect as little 
as 1 per cent of urine in the milk. Milk containing this quantity of urine 
will have approximately twice as much creatinine as normal pure milk. 


101. A Practical Test for Pasteurization. Harotp W. Leany, Dept. of 
Health, Rochester, N. Y. 23rd Annual Report of Intern. Assoc. of 
Milk and Dairy Inspectors, p. 93, Oct., 1934. 

This method is based upon the fact that amylase (as pointed out by 
Rothenfusser in the JouRNAL or Dairy Science, 1932) in milk is completely 
inactivated by proper pasteurization at 143° F. for 30 minutes. 

The author reports the detailed procedure and states that the presence 
of as little as 1 or 2 per cent of raw milk can be detected in pasteurized. 
Also insufficient heating and holding can be detected. L.H.B. 


CONCENTRATED AND DRY MILK 


102. The Grading of Dry Milk Solids. Anonymous. American Dry Milk 
Institute, 221 North La Salle St., Chicago, Ill., 1936. 

This 21-page booklet specifies the requirements for the three grades of 
dry skimmilk ; 1, Extra, 2, Standard, and 3, Third as adopted by the Amer- 
ican Dry Milk Institute. The methods of analyses are given for moisture, 
butterfat, solubility, foreign sediment, flavor, and bacterial content. 

The term ‘‘dry skimmilk’’ as used in the literature to designate the ‘‘not- 
fat-solids’’ of milk has been changed to the term ‘‘dry milk solids (not over 
14 per cent fat).’’ A.C.D. 


103. When Creamery Powders Skim Milk, How Should Patrons Be Paid? 
L. C. TuHomsen, Dept. of Dairy Ind., Univ. of Wisconsin, Madison. 
Nat. Butter and Cheese J. 26, 5, p. 18, March 10, 1935. 


When the milk, skimmilk or buttermilk from high-testing herds is dried 
at a milk plant or creamery the distribution of the returns to the patrons 
on the basis of the fat content of the milk is frequently criticized as being 
unfair. Milk low in fat contains more solids not fat per unit of fat but milk 
which is rich in fat contains less water per unit of solids not fat. An equi- 
table system of payment is proposed. It is suggested that a factor which 
varies with the composition of the milk be used to compensate for variations 


FOOD VALUE 41 


in milk composition and drying costs. A table of factor values is given and 
calculations are shown in detail to explain the system. W.Ve. 


Other abstracts of interest are numbers 88, 99, 100, 104, 105, 111, 122, 
and 124. 


FOOD VALUE 
104. Calorific or Energy Value of Milk. A. E. Perkins, Ohio Agr. Exp. 
Sta., Wooster, Ohio. Ohio Agr. Exp. Sta. Weekly Press Bul. No. 
21, p. 34, Oct. 29, 1936. 

When comparing normal cow’s milk of other fat tests with 4 per cent 
milk it is found that the energy value is reduced by 15 per cent for each per 
cent of reduction in fat test below 4 per cent, and increased by 15 per cent 
for each 1 per cent increase in fat above 4 per cent. When a 3.5 per cent 
base is used, each per cent of increase in fat content above 3.5 is equivalent 
to a 16.2 per cent increase in the energy value of the milk. Protein increases 
about 42 per cent as rapidly as the fat, and lactose only about 3 per cent 
as fast. W.E.K. 


105. Vitamin C in Milk Is Unstable. W. E. Krauss ann R. G. Wasnpurn, 
Ohio Agr. Exp. Sta., Wooster, Ohio. Ohio Exp. Sta. Weekly Press 
Bul. No. 21, p. 29, Sept. 24, 1936. 
Chemical determinations for vitamin C in milk showed but a small loss 
(5 to 15 per cent) of this factor when the determinations were made shortly 
after pasteurizing or boiling. On standing at room temperature, however, 
boiled or pasteurized milk may lose as much as 50 per cent of the original 
vitamin C within 6 hours. W.E.LK. 


ICE CREAM 


106. First Four-Month Index Shows 11.37 Per Cent Sales Increase. 
O’Neau M. Jounson, Statistical and Accounting Bureau, Intern. 
Assoc. of Ice Cream Mfgrs. Ice Cream Trade J. 32, 8, p. 17, Aug., 
1936. 

Statistics, compiled by the Statistical and Accounting Bureau of the 
International Association of Ice Cream Manufacturers, from 651 ice cream 
plants in the United States with sales in 1935 of 79,451,114 gallons, show 
a 11.37 per cent increase for January 1, to April 30, 1936. 

Increases for the first four months by months: 


10.91 per cent 
4.15 per cent 


12.33 per cent 
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107. License for Dairy Plant Workers Suggested as Safety Measure. 
F. W. Fapian, Michigan State College, East Lansing, Michigan. 
Ice Cream Trade J. 32, 8, p. 25, Aug., 1936. 
To summarize the points which this paper emphasized it is suggested : 
(1) That all employees in dairy and dairy manufacturing plants be 
licensed. 
(2) In order to obtain such a license, that they be required to pass not 
only a health examination but also an examination on milk hygiene. 
(3) That proper instruction be given the applicants for such licenses 
by the board of health or colleges, or by both. 
(4) That the operator license be required in addition to the license to 
operate a dairy or dairy manfacturing plant within a city. 
(5) That a very nominal sum be charged for the operator’s license. The 
license should be for control and educational purposes only and not as a 
means of raising revenue. W.H.LM. 


Other abstracts of interest are numbers 87, 88, 89, 91, 99, 100, 101, 102, 
104, 105, 108, 119, 122, and 124. 


MILK 


108. Effect of Sunlight on Some Milk and Cream Products. F. J. Doan 
AND C. H. Myers, Penn. Agr. Exp. Sta., State College, Pa. Milk 
Dealer 26, 1, p. 76, Oct., 1936. 

The authors describe an experiment determining the effect of sunlight 
on some milk and cream products when exposed in paper containers as com- 
pared with clear glass bottles. 

The following conclusions are drawn : 

Paper milk bottles, of the type used in this study, offer appreciable pro- 
tection to skimmilk, whole milk and buttermilk against the action of sun- 
light in causing burnt flavors as compared with clear glass bottles, but are 
no protection to whole milk and cream of homogenized whole milk and cream 
against tallowy flavors caused by sunlight. 

Blue- and green-colored paper bottles or blue and green cellophane wrap- 
pers on paper bottles retard the development of tallowiness and burnt flavor 
in skimmilk, whole milk, cream and buttermilk. 

When milk is exposed to sunlight in paper bottles and in clear glass bot- 
tles, ‘‘off’’ flavors are detectable first in the glass bottles. 

The degree of tallowy flavor produced in milk and cream by sunlight 
appears to be greater in the paper than in the clear glass bottles. 

The burnt and tallowy flavors caused in milk products by exposure to 
sunlight appear to be distinct flavor changes, the former predominating in 
low-fat products and the latter in high-fat products. In whole milk exposed 
to the sun both flavors commonly occur together. 

Homogenization of milk and cream accelerates the development of tallowy 
flavor due to copper catalysis. 


: ‘ 
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The burnt flavor caused by sunlight apparently has its source in the 
casein-free and albumin-free serum of the milk. 

The bleaching effect of sunlight on milk and skimmilk is primarily due 
to a fading in color of the serum pigment, lactoflavin, and there seems to be 
a coincidence between such fading and burnt flavor. 

Milk exposed to sunlight in paper bottles exhibits no appreciable bleach- 
ing of color or fading of the serum pigment. 

The serum pigment shows no appreciable fading in milk when tallowy 
flavor is developed through copper catalysis. C.J.B. 


109. The Cost of Producing Milk. C. F. Monror, Ohio Agr. Exp. Sta., 
Wooster, Ohio. Ohio Exp. Sta. Weekly Press Bul. No. 21, p. 32, 
Oct. 15, 1936. 

The amounts of feed (under winter conditions) required to produce 100 
pounds of 4 per cent milk were as follows: grain, 39 pounds; hay, 38 pounds; 
and corn silage, 114 pounds. When only hay and grain were fed it took 
43 pounds of grain and 64 pounds of hay to produce 100 pounds of 4 per 
cent milk. It is estimated that the cost of this feed represents 50 per cent 
of the cost of milk production. W.E.K. 


110. Dairymen Suggest Problems for Marketing Research. C. G. Mc- 
Brive, Ohio Agr. Exp. Sta., Wooster, Ohio. Ohio Exp. Sta. Weekly 
Press Bul. No. 21, p. 40, Dee. 10, 1936. 

As a result of interviews it was found that dairymen are interested in 
obtaining further information on the following marketing practices: the 
testing of milk for butterfat, trucking in the country, the base and surplus 
plan, methods of arriving at the price to be paid producers, and the infor- 
mation supplied to the producer by the dealer. W.E.K. 


111. Feeding Color into Milk. W. E. Krauss, Ohio Agr. Exp. Sta., 
Wooster, Ohio. Ohio Exp. Sta. Weekly Press Bul. No. 21, p. 20, 
July 23, 1936. 
The relation between intake of carotene and carotene output in milk 
from the various breeds is discussed. W.ELK. 


112. Production of Milk and Cream of Low Bacterial Count. Milk 
Dealer 26, 2, p. 68, Nov., 1936. 

A diseussion of why it is difficult to produce milk and cream of low bae- 
terial count. The discussion includes the following divisions: (1) Raw milk, 
(2) delivery, (3) equipment in the plant, (4) methods of control, (5) types 
of organisms in the milk, and (6) the place the consumer holds in regard 
to the quality of the milk. C.J.B. 


113. What Can Be Done to Increase Per Family Milk Sales. Milk Dealer 
26, 2, p. 48, Nov., 1936. 


Re-analyzing the data of the Consumer’s Council survey, which showed 
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that regardness of family size, daily purchases of milk are consistently 
around two quarts per family; the American Dairy Foundation suggests 
the following possibilities upon which milk dealers might profitably spend 
some thought : 


1. Family size containers—despite previously noted objections. 

2. Greater promotion of fresh concentrated milk. 

3. A family carrier to hold four quarts (one gallon) of milk in regu- 
lar present style bottles. This might be of cardboard, one service 
package, or a wire or metal carrier to use both ways. 

4. Greatly extended emphasis on use of milk in the kitchen, distribu- 
tion of recipes in easy-to-use form. C.J.B. 


114. An Efficient Layout for a Small Dairy Plant. Milk Dealer 26, 2, p. 
46, Nov., 1936. 
Plans for a plant handling 400 quarts of milk daily. Operating expenses 
for the year 1935 are also given. C.J.B. 


115. These Delivery “Leaks” Can Be Prevented. A. E. Friepcen, Trans- 
portation Consulting Engineer. Milk Dealer 26, 2, p. 42, Nov., 


1936. 
The author enumerates nearly 100 preventable delivery leaks which are 
present in nearly every fleet of trucks. C.J.B. 


116. What the Consumer Can Expect in a Bottle of Milk. 
W. E. Krauss, 
Dept. of Dairy Husbandry, Ohio Agr. Exp. Sta., Wooster, Ohio. 
Milk Dealer 26, 2, p. 34, Nov., 1936. 

The author answers two questions. 1. In comparison with other food. 
products, does the consumer get his ‘‘money’s worth’’ when he buys milk? 
2. What can the consumer expect in the way of food value when he pur- 
chases a quart of milk? C.J.B. 


117. Current Trends in Milk Consumption—April to July, 1936. Epwarp 
FisHer Brown, Milk Research Council, Inec., 22 East Fortieth 
Street, New York City. Milk Dealer 26, 1, p. 72, Oct., 1936. 
The author gives a comprehensive report of the performance of the fluid 
milk market in metropolitan New York, Boston, and Philadelphia during the 
period April to July, 1936. C.J.B. 


118. Small Dairies Showing Largest Profit, Retail Survey Indicates. 
Milk Dealer 26, 1, p. 68, Oct., 1936. 
A report is given of the 1936 retail survey of 53 milk distribution com- 
panies of varying size by Dun and Bradstreet, Inc. C.J.B. 


MILK 45 


119. Off-Favored Milk. A Problem of Animal Nutrition. J. A. ANpEr- 
son, Rutgers Univ., New Brunswick, N. J. Milk Dealer 26, 1, pp. 
60-66, Oct., 1936. 

A description of feeding experiments to determine whether a difference 
in flavor could be produced in milk (1st) by substituting field-cured alfalfa 
of good quality for machine-cured alfalfa, (2nd) by feeding carrots, and 
(3rd) by feeding a carotene-high ration. 

The author states that the following points appear to have been estab- 
lished by the experiments. Machine-cured alfalfa hay and carrots contain 
a factor or factors necessary for the production of milk of good flavor, the 
lack of which appears to be the cause of certain off-flavors. Field-cured 
alfalfa may become deficient in this factor. Hay of good color is much 
richer in whatever is necessary for milk of good flavor than is field-cured 
alfalfa devoid of color. Since both rancid and oxidized flavors were elimi- 
nated by the same additions to the ration, and both flavors again developed 
when the inferior rations were fed, it is reasonable to assume that both types 
of off-flavor are due to the same dietary deficiency. In all experiments a 
period of several to nine days elapsed between improvement of ration and 
improvement in milk flavor. Off-flavors did not develop until a longer time 
elapsed after a deficient ration was substituted for a rich ration. 

The information accumulated thus far does not permit us to say specifi- 
cally which substance in the ration is necessary for the production of milk 
of good flavor, or whether more than one substance is involved, which would 
seem very likely. All indications point to carotene as being very important 
in this connection. C.J.B. 


120. Paying Route Salesmen. Milk Dealer 26, 1, p. 50, Oct., 1936. 


A summary of the results obtained in a survey made by the Milk Dealer 
for the purpose of securing some information on methods of paying salesmen. 

Twenty-one reports were secured from milk dealers in 14 representative 
states and the District of Columbia. Of these 22 representative dealers, 13 
advised that they paid their routemen on a flat commission basis. Five 
advised that they used a part commission and part salary system of payment, 
while only four used the straight salary only on wholesale routes and one 
used the straight salary only on some of his routes while he used the com- 
mission system on part of his routes. Only one of the four was entirely 
on a straight salary basis and that was against his wishes. 

The comments of the various dealers on their systems of paying route 
salesmen are also presented. C.J.B. 


121. A Method of Preparing Churned Cultured Buttermilk. C. L. Roap- 
HOUSE AND E. E. Brown, Univ. Farm, Davis, California. Cireular 
339, Univ. of California, Berkeley, 1936. 


Skimmilk is pasteurized at 185° F. for one hour and then promptly cooled 
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without recontamination. Sweet cream is pasteurized separately at 145° F. 
for 30 minutes. Sufficient pasteurized cream is added to the skimmilk to 
make a mixture testing 0.75 per cent and approximately 1 per cent of good 
starter added. When the acidity has developed to between 0.70 and 0.80 
per cent the culture is drawn into the churn. Approximately 0.5 ounce of 
salt for each 10 gallons of milk, if necessary, a small amount of butter color 
is added. This mixture is churned at a temperature which will give butter 
granules about the size of a pinhead in from 6 to 10 minutes. The churned 
milk is removed to a coil vat and pasteurized sweet cream added. The 
amount of cream should be sufficient to increase the fat content of the mix- 
ture to 1.5 per cent. The milk is then cooled to 40° F. or below and held 
several hours to permit thickening and the escape of air bubbles before 
bottling. 

The method, if accurately followed, will give a buttermilk in which the 
rising of the butter granules and the ‘‘ wheying off’’ is reduced to a minimum 
and in which both the body and flavor are improved. D.H.LN. 


122. The Method of Closing Jugs, Pots or Pans of Milk. G. BarTHELEMI, 
Hygienic Lab. of the Univ. of Brussels. Le Lait 16, 157, p. 705, 
July—Aug., 1936. 

Principles involved in constructing milk cans in order to prevent foreign 
material from getting into the milk at the closure are discussed. The ‘use 
of rubber to make a better seal was found satisfactory but not practical due 
to injury to the rubber during manipulation of the can in the usual dairy 
operations. Increasing the diameter of the usual milk can lid and proper 
slope at the perimeter of the lid gave a cover which largely prevented con- 
tamination of milk with foreign material. A.H.J. 


123. Certified Milk. Huan L. Dwyer, Kansas City Medical Milk Com- 
mission. Milk Dealer 25, 12, p. 121, Sept., 1936. 
The author explains the origin and development of the certified 
milk industry and discusses the possibilities of its production for smaller 
cities. C.J.B. 


124. Advertising Dairy Products in Australia. S.M. BALLAntyNe-Rus- 
SELL, Goldberg Advertising Pty., Ltd., Melbourne, Australia. Nat. 
Butter and Cheese J. 27, 2, p. 16, Jan. 25, 1936. 

Butter, milk and cheese have been advertised very little. Condensed 
and powdered milk have been advertised only during the past five years. 
Annual per capita consumption of milk approximates 42 gallons; of butter, 
30 pounds; of cheese, 3.82 pounds. Liberal use of meat tends to keep cheese 
consumption down despite advertising of processed brands. W.V.P. 


Other abstracts of interest are numbers 85, 86, 87, 88, 89, 91, 99, 100, 
101, 104, 105, and 107. 


JOURNAL OF DAIRY SCIENCE 


“Truly Sanitary” 
MILK PUMPS 


actually exist. Here are the facts. ‘The entire pump is stainless 
steel and is made in four sizes. Can be entirely taken apart and shaft 
removed for cleaning in 15 seconds. No packing gland and no 
lubrication required. Discharge at any desired angle. Equipped 
with totally enclosed motor, these pumps sell at a price competitive 
with brass pumps of equal capacity. 


R. G. WRIGHT CO. 


Superior in Stainless Steel 


98 East Eagle Street Buffalo, N. Y. 
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American Dairy Science Association 
Agents in Foreign Countries 


For Argentina and Uruguay: Beutelspacher y 
Cia, Sarmiento 815, Buenos Aires. 

For Australia: Angus & Robertson, Limited, 
89-95 Castlereagh Street, Sydney; Stirling 
& Co., 317 Collins Street, Melbourne. 

For Belgium: Henri Lamertin, 58 Rue Couden- 
berg, Bruxelles. 

For the British Empire, except Australia and 
Canada: Bailliére, Tindall & Cox, 8 Hen- 
rietta St., Covent Garden, W. C. 2, London. 

For Canada: Wm. Dawson & Son, Ltd., 87 
Queen Street East, Toronto. 

For China: Commercial Press Ltd., Paoshan 
Road, Shanghai, China. 


For Denmark: H. Hagerup’s Boghandel, Goth- 
ersgade 30, Kjébenhavn. 

For France: Emile Bougault, 48 Rue des 
Ecoles, Paris. 

For Germany: B. Westermann Co., Inc., Kraus- 
enstrasse 38, Berlin NW 19, Germany. 
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74-76, Amsterdam. 

For Japan and Korea: Maruzen Company, Ltd. 
(Maruzen-Kabushiki-Kaisha), 11 to 16 
Nibonbashi Tori-Sanchome, Tokyo; Fuku- 
oka, Osaka, Kyoto, and Sendai, Japan. 

For Spain: Ruiz Hermanos, Plaza de Santa 
Ana, 13, Madrid. 


Subscription price is $6.50 per vollume, postpaid, except in Canada and 
countries within the Postal Union where the price is $6.00. 
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Lancaster, Pa. U. S. A. 
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MARSCHALL 
RENNET and COLOR 


for cheese manufacture 


are uniformly strong and pure, hence 
always dependable. Up-to-date meth- 
ods and exact control of production 
insure the quality of Marschall’s. 


Liberal samples of Marschall 

preparations for class work or 

experiment may be had for the 
asking. 


Marschall Dairy Laboratory 


INCORPORATED 
MADISON WISCONSIN 


U.S.A. 


NOTICE 


The American Dairy 
Science Association will 
pay $5.00 for Volume 
XVII 1934 of The Jour- 
NAL OF Dairy SCIENCE or 
50c a copy for any issue 
of Volume XVII except 
Nos. 4 and 9, if sent in to: 


The 
Science Press Printing 
Company 


Lancaster, Penna. 


THE ONLY QUICK-ACTING 
STERILIZER THAT IS 


NON 
CORROSIVE 


PER CENT TIN REMOVED 


DIVERSOL cori or rim? 
HOURS. EXPOSED 


Corroded equipment frequently causes 
metallic off-tastes and flavors. It is 
more difficult to clean ... and this in turn 
leads to high bacteria counts. Although 
Diversol kills bacteria instantly ... by 
mere contact ... it never rusts equip- 
ment. It is easy to use... dissolves 
instantly and completely .. . softens 
hardest water ...is 100% stable. 


Send for interest- 


ing Bulletin .... . 
“Charting a Course to 
More Efficient Steriliza- 
tion.” 


THE DIVERSEY 
CORPORATION 
538 W. Jackson Blvd., 
CHICAGO, ILLINOIS 


Your advertisement is being read in every State and in 25 Foreign Countries 
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The Examination of Cheese 
for Extraneous Matter 


Difficulties in the detection of extraneous matter in 
cheese call for a positive technique in examination. 


Such a method, found most suitable for all types of 
cheeses, including process cheese wherein organic or in- 
organic salts as well as gums are incorporated, is that of 
W. S. Greene, Microanalytical Division, Food and Drug 
Administration. 


A printed copy of a description of this method is avail- 
able on request. 


Microscopes particularly adapted to this use are the 
Spencer No. 33-MH Laboratory Microscope and No. 56 
Wide-Field Binocular Microscope. Write for descriptive 
Sheet S-13. Address Department W-7-4. 


Spencer Lens Company 
Buffalo @ New York 


Your advertisement is being read in every State and in 25 Foreign Countries 
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MORTENSEN 
POSITIVE 
AUTOMATIC 
SYSTEM OF PASTEURIZATION 


A totally enclosed continuous flow method of Pasteur- 
izing milk that meets the requirements of all Health 
regulations. The holding period is accurately governed 
by positive automatic gears that cannot be changed. 
Milk must be held for a minimum of 30 minutes or 
dumped on the floor. 

With either the JUNIOR unit, for plants of small or 
medium capacities, or the larger unit for plants of large 
capacities, the milk is not in view from the time it enters 
the weigh tank until it appears in the bottle. There can 
be no plant ination during the period. 

Made in capacities of from 2,500 to 30,000 pounds per 
hour in tinned copper or stainless steel and priced as low 
az is with dependable machinery. 

Catalogues will be cheerfully mailed on request, with- 
out obligation. Please state the capacities you are inter- 
ested in. 


STANDARD MILK 
MACHINERY CoO. 


(INCORPORATED) 


LOUISVILLE KENTUCKY 


MODERNIZE 


Your Plant with a 


WESTFALIA 


No Foam Separator 


No Foam on Skim or Cream 
even with elevation of both 


Large Sludge Room, there- 
fore Long Runs without 
Shut-down 


* 

Higher Skimming Efficiency 

Lower Cost of Operation 


Greater Simplicity of Con- 
struction 


Ask for Catalog. 
We also carry a full line of 


No Foam Clarifiers and 
Standard Separators. Model MDD 


WESTFALIA SEPARATOR CO., INC. 
30 Orange St. Since 1890 Bloomfield, N. J. 


Printers of 


THE SCIENCE PRESS PRINTING COMPANY 


Scientific and Educational Journals, 
Monograph and Books » » » 


LIME AND GREEN STREETS 
LANCASTER, PA. 


STAGE 


 HOMOGENI 


ZER_ 


The most Sanitary Homogenizer available, mechanically 
dependable and unusually efficient. The two stage valve of 
course for controlled Viscosity and greater uniformity. 


The Manton-Gaulin Manufacturing Co. 
Incorporated 


7 Charlton Street U.S. A. 


EVERETT, MASS. 


Your advertisement is being read in every State and in 25 Foreign Countries 
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THE COMPOUNDING OF 
FINE VANILLA FLAVORING 


IS AN 
ART 


The leadership. of Mixe- 
van for quality is the 
result of over 30: years 
specialized experience. 
Its uniform character 
is achieved through ex- 
pert knowledge, indi- 
vidual selection of 
beans, extra develop- 
ment of the bouquet, 
intricate compounding 
and special grinding 
technique . . . It is the 


ultimate in fine flavor- 


ing for dairy products. 


MicHAccs: 
AMERICA'S 
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Bacto-Malt Agar is recommended for use in determining the mold and yeast count 
of butter and other dairy products, and for controlling the sanitary conditions of 
manufacture. 

The dehydrated medium is readily prepared in the laboratory and has a. reaction of 

5.5 after the usual autoclave sterilization. If a more acid reaction is desired it may 

adjusted with Lactic Acid after autoclaving. 


Bacto-Nutrient Agar 
in milk. When it is for use it conforms in every way to the requirements of 
“Standard Methods of Analysis.” 
Results obtained upon plates of medium prepared from Bacto-Nutrient Agar are 
reliable, accurate and comparable. 


Specify “Difco” 
THE TRADE NAME OF THE PIONEERS 
In the Research and Development of Bacto-Peptone and Dehydrated Culture Media 


Dirco LABORATORIES 


INCOBPORATED 
DETROIT, MICHIGAN 


For safety in cream acidity standardization, 
’ which is especially made for that purpose, and 

which is’suitable for use in a food product. 


Ac Wyandotte C. A. S. (Cream Acidity Stand- 
ardizer), is specifically designed for this pur- 
pose and conforms to the highest standards of 


purity. 


Wyandotte C. A. S. reduces cream acidity 
quickly, giving more efficient pasteurization 


which results in: 


1. Improved keeping qualities. 
2. Better texture. 
3. Eliminating neutralized flavors. | 
4. Less curd formation which saves. butterfat. 
5. Smoother consistency of cream. 
Order from your Supply Man 
or write for detailed 
information. 


The J.B. FORD COMPANY Wyandotte, Michigan 
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